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Etudes et communications 

CHEMICAL EROSION AND DENUDATION IN ROMANIA'S 
TERRITORY* 

V. TRUFAŞ, N. POPESCU, MARIA PĂTROESCU 

L'crosion et la denudalion chimique sur le territoire de la Roumanie. Le calcul de l'ero
sion et de la denudation chimique est basc sur la valcur mesurec du residu fixe. Le taux 
de substances solides dissoutcs el Ies proccssus d'erosion chimique sont conditionnes, 
~n principal, par la differenciation d'altilude parrni Ies conditions naturelles. I.a valeur 
totale des substances dissoutes et evacuces dans ks rivicres intcrieures monte â plus 
de 14,7 rnillions tones/an, ce gui signifie un debit moyen de plus de 466 kg/sec., une 
erosion chimiquc moycnne de 68 t/km2

. an el une dcnudation chimique rnoyennc de 
2 mm/103 ans. Le poids de l'erosion el de la denudation chimique dans le cadre de 
l'erosion et de la denudation totale est plus eleve dans Ies regions montagncuses (39 -
56 %). Dans Ies Subcarpates, le Piemont Getique et le Platcau de l\loldavie, l'erosion 
ct la dcnudation cbimique (5:-1-360 t/km 2• an) ne participent quc peu :\ l'erosion et a 
la denudation totale (72,G-20,5 %), grâce aux valcurs tres clcvccs de l'crosion mern
nir111c (205-2.488 t/km2 • an). I.a correlation cntre ks valcurs de l'erosion chimiquc el 
Ies vale urs de l'ccoulcment moyen liquide re flele le role detcrminan t qu'a ce dcrnicr 
ainsi que ses variations saisonnicres, dans l'erosion chimiquc. Le rapport ca+++Mg++/ 
Na++K· croit sensiblemcnl avcc l'altitude des postes hydromctriques, refletanl la 
mobilile des cations de Ca++ el :IIg++ dans Ies rochcs silicates allcrees et leur prcpon
derance dans le transport de substances solides ctissou tes cles regions carpatiqucs. 

The chemical analyses of river water samples have revealed the che
mical composition and ion concentration of dissolved substances, afford
fag quantitative and qualitative assessments of the water in nearly all 
the drainage basins of Romania. 

The data gathered so far have matcrialized in a number of synthesis 
works on the content, concentration and specific mean dissolvcd solid 
load (Trufaş, 1985) enabling even estimations on the morphodynamic 
balance, inclusive of chemical erosion (Ichim, 1982). 

In calculating the ehernical erosion and its share within global denu
dation ·we used the set of hydrochemical data reported in the hydrolog-ic 
yearbooks, i.c. 19,900 analyses of ,vaters, sampled after 1955, from 354 
hydrometric stations. . 

·working method . .A primary calculation source was thc fixed resi
due value (Rf, mg/1) u:,;ed to select and simplify the hydrochemical data. 
In thi:,; way, a simple computation model, applicable to tcrritories of various 
sizc and geologica! make-up, was obtained. 

-From the mcan dissolved solid load (fixed residuc) we deduccd the 
mean chemical load dissolved aud transported by the streams: 

Re= Q H! 
103 

(1) 

* Paper prescntcd at thc scientific session of the Facully of Gcology and Geography, Cni
versity of Bucureşli, 1987. 

Re,·. Rourn. Geol., Geophys., Geogr., Geographie, Tomc 32, p.3-11, 1988, Bucureşti 
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V. TRUFAŞ et al. 2 

where: R. = mean dissolved chemical load (kg/s); Q = mean liquid 
load (m 3/s); Rf = mean fix.ed residue concentration (mgfl). 

From the values of the mean dissolved chemical load, we calculated 
the mean dissolved solid load or rnean chemical erosion (EL, tfkm2•year): 

E - R. · N 
C - I03F (2) 

where F = drainage basin surface (km2); N = number of seconds over 
an average year : 31.56 · 108

• 

Operating with the numerica! values found, it results that 

Ec = R':_ · 31.56 · 103 (3) 
F 

The chemical denudation was estimated by the relation : 

De=~~ (4) 
Yr 

where: Yr = specific weight of the rock subjected to chemical denudation 
(t/m3 ), the average value assumed being of 2.5. 

Since pertinent analyses for each drainage basin or for a larger 
territory are missing, we ignored the load of substances fallen from tbe 
atmosphere or from precipitations. Similarly, the share of anthropic 
additions, little known so far, within the overall volume of natural denu
dation, could not be singled out. ~ evertheless, whenever the ion concen
tration was much higher than the normal values aud the externa! source 
was known, the respective data were taken into the calculation of regional 
chemical denudation. V. Trufaş and I. Zăvoianu (1987) consider that in 
the area of the Olt river running into the Danube, these contribute by 
only soroc 2.5 % to the formation of the mean dissolved load. 

Modelling conditions. In ]{omania, the amount of dissolved solid 
substances (fixed resid.ue) anu the procet:\s of chemical erosion are condi
tioned mainly by the altitude display of three major lcvels of the relief 
units: mountains (28 %), hillocks and tablelands (42%) and lowlands 
(30%). This altitude-shaped structure, with heights of qvcr 200 m cover
ÎDg 62% of Romania\; territory, is reflect-ed in the lithological c:omposi
tion of drainage basins (thc geochemical substrate of erosion processes), 
in the elements of climate (precipitatiom;, temperatures, evapotranspira
tion) and of vegetat-ion (28 % forest areas, out of which 60 %, belong to 
the Carpathian mountains) and în the regimen that plays a major role în 
the transport of dissolved solid material (Table 1). 

Uesults. The total value of dissolved substances transported by the 
inland river:s to the Tisa, the Danube and the Black Sea amounts to over 
14.7 million tons annually, tbat rneans an average solid load of more than 
466 kg/sec, mean chemical erosion of 68 t/km2 • year and average chemical 
denudation of 27 mm/10 3 years. 

The ratio between the average means of chemical erosion {E 0 ) to 
mechanical erosion (Em) îs 0.33, chemical erosion representing almost 
25 % within ihe total erosion mean (E. + Em), Chemical erosion in Roma-
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3 CHEMICAL EROSION AND DENUDATJON IN ROMANIA 5 

nia registers values between 20 -30 t /km 2 • yea,r ( 8 -12 mm /10 3 yeai's) 
and over 200 t/km2 (over 80 mm/10 3 years), being variously involved in 
overall erosion. 

The data obtained for each hydrometric station (covering, on the 
average, over 671 km2) led us to map out the chemical erosion chart of 
the territorial distribution of this important denudation process (Fig. 1). 

o 40 ea km R 

Chemical erosiOD 
(t/km~ year) 

E2J<so 
~50-100 

;o 

Fig. 1. - Dislribution of chemical erosion (Ec,t/km2.year) and chemical dcnudati on (De, mm/10 3 

years) on the tcrritory of Romania. 

The lowest chemical erosion (under 50 t/km2 • year) occurs in tbe 
lowlands and in rnrne hilloc:k a1eas, due in tbe first place 1.o a reduced 
load. Tbe same situation is found also in tbe Neogene volcanic mountains 
of Gu.rghiu and Harghita, whoe Jow cbemical erosion results from both 
a reduced ion concrntration (under 150 mg/1) and a diminished liquid 
load (under 10 l /km2 .year) and load coefficient (0.2-0.3) compa,red to 
tbe other Carpatbian units. 

Mediumcbemical erosion (50-100 t/km2 .year, 20-40 rnm/10 3 years) 
affects the greatest part of Romania's territory, narnely, almost the 
entire Carpathian mountain region, the hills and tablelands. Higber 
chemical erosion values are tbe consequence of tbe increased liquid load 
in the mountain areas and concentration of dfasolved substances in the 
hillocks. 

l 
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Relief lcvcls 
Altitudes 

m 

2544-700 
Mouulains 

700-200 

lJ00-700 

Hillocks and 
tablelands 

700-200 

200-0 
Lowlands 
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% 

65 

:l5 

3 

7 

94 

Table 

The principal parameters 

Lithology Ycgctation 

:J:{ % mctamorphic rocks 56 forcsls 
18 % volcanic rocks 

49 % scdimcnlary rocks 113 mcadows 

poorl~· ccmcnled scdimcn- 19 forcsts 
Lary rocks 
(Paleogene, Neogene, 
Quatcrnary); 
outcrops of saliferous 16 meadows 
rocks 

unconsolidated Quater- agricultural 
narv sedimentary rocks Jands 
(50 % superficial loess de-
posits) 

High chemical erosion (100-200 t/km2 .year, 40-80 mm/10 3 years) 
occurn, here and thcre, in the Carpathian mountain areas, but covers much 
of the south-eastern part of the country, i.e. part of the Carpathians and 
Curvature Subcarpathians and the Romanian Plain. In the Banat Mts, 
the Apm;eni Mts, the Southern Carpathians and the Curmătmii Mts in 
the Eastern Carpathians such erosion-affected areas are the outcome of 
the presence of carbonate rocks (Mesozoic limestones), in the Maramure:-) 
Depression of saliferous rocks (Iza Basin) and in a part of the Neogene 
volcanic mountains Oaş and Gutîi there is an alternance and high content 
of mineral substances (polymetallic sulphideR) and of substance:,; coming 
from rock waste (the result of mining works). Beside these, there is a, 
high liquid load (10-30 l/sec.km2 ) in the south-eastern part of the Curva
turc Carpathians and in the inner area of the Curvature Subcarpathians 
forrned from Cretaceous, Paleogene and respective}~' Miocene sedimentary 
rocks where the higher chemical erosion values are induced by an increas
ed ion concentration (200 -.500 mg/1) originating from rocks with readily 
soluhle substance8. In the south of the Romanian Plain, where the mean 
liquid flow is low (under 2 1/sec. km2 ) and evaporation is intense, the 
high chemical erosion is due to the coneentration of ions (over 500 mg/1) 
produced, on the one hand, by the residual :,;alts washed from outcropping 
formations, and on tbe other band, by some anthropic elements (fertili
zers, pesticides). 

The strongest chemical erosion (over 300 t/km2 .year, over 80 mm/10 3 

yearn) is found in the Curvature Subcarpathians and in a restricted area 
of the Tîrnava Mică basin, cam;ed almm;t exclusively by the presence of 
saliferous rocks. 

Conelusions. J. The chemical and mecbanical erosion means cornput
ed for tbe big relief units (Table 2) indicate tha,t the areas mostly affcct-
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5 CHEMlCAL EROSION ANO DENUDATION IN ROMANIA 7 

1 

of modelling coildi tions 

Prccipitations 

I 
Annual mean 

I 
Liquid load 

I 
tcmperatures Load coefficient 

mm/year ("C) (l/s.km2) 

1400-800 -2 ... 6 >20 ... 7 0.9-0,5 

800-600 6 ... 9 7-5 0.5-0.2 

800-500 8-10 7-2 I 0.:l-0. 1 

600-450 10-11 <2 <(l.1 

ed by this process are the Carpathian mountain regions consisting mainly 
of silicic rocks : here, the share of erosion (Ec) and chemical denudation 
(De) within total erosion and denudation processes (E1, D 1) is by far great
er than in the hillocks and tablelands formed from sedimentary rocks. 
The largest areas affected by chemical erosion and denudation occur in 

Table 2 

Invo!vement of cbemical erosion and dcnudation proeesses within tola! erosion and denudalion 
în the principal relief units 

Relief unity I 
(t/km2 ycar) 1 Ee I Ee I (mm/10 3 years) I De I De 

'-- from ---,----,------1 - I (rom 
Em J Ee J Et J Em Et(%) Dm1 J Dc2 ] Dt Dm 1Dt(%) 

E ,astcrn Carpa-
tbians 105 69 174 0.65 :➔ 9. 6 58 28 86 0.48 :➔ 2. 5 

Southern 72 72 144 1.00 50,0 40 29 69 0.72 42.0 
Carpatbians 

lanat Mts 52 68 120 1.30 56,6 29 27 56 0.93 48.2 
\puscni Mls r 83 60 14:3 O. 72 42.0 46 24 70 0.52 34.3 

T ransylvanian 
Pluteau 106 7:l 179 0.68 40.8 59 29 88 0.49 32.9 

Western hilloeks 46 44 90 0.95 48.8 25 18 43 0.72 42.0 

c;c lie Piedmont 403 85 488 0.21 17.4 224 34 258 0.15 13.0 
Curva ture 2488 360 2840 o_ 14 12.6 1:382 144 1526 0.10 9.5 

Subearpathians 
Moldavian Tableland 205 53 258 0.26 20.5 114 21 135 0.18 15.5 

1 :\Ieehanieal denudation was ealculated as follows: y, = 1.8 t/m 3 ; 

2 Chemical dcnudation is given by y, = 2.fi t/m3 • 
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8 V; TRUFAŞ ct al. 6 

the Banat Mts where carbonate rocks predominate. Karst-induced denu
dation in these areas is 27 -64 mm/10 3 years. 

2. Despite the high values recorded by chemical erosion and denu
dation in the Subcarpathians, Getic Piedmont and Moldavian Tableland 
(53-360 t/km2.year, 21-144 mm/10 3 years) ib; small percentage within 
total erosion and denudation processes is due to the extremely high values 
registered by the mechanical erosion (205-2488 t/km 2 ._year), entailing also 
strong denudation (82-995 mm/10 3 years). 

3. The increased share and the volume of chemical erosion and denu
dation, reaching values close to or higher than mechanical erosion, is the 
outcome of some local factors, primarily the tn)e of rock (calcareous, salt, 
alkaline), anthropic activity (Table 3), or reduccd mechanical crosion 
volume (e.g. in the Southern Carpathians). 

Tnblc -1 

Thc share of chemical erosion in respect to rock type and anthropic activity 

Cause Stream Station 
(t/km2• year) Ec 

Ec Em Em 

Crişul Negru Vascău 70,1 65.5 1.07 
Caraş Caraş ova 106 31.3 3,38 
Cerna Pecinişca 82,4 107 1.29 

Carbonate rocks Jiul de Vest Cimpul lui Ncag 73 53,6 . 1.36 
Tismana Godincşti 63 42.6 1.47 
Orlea Celei 298 80,3 3. 71 
Motru Tirmigani 101,2 61. 6 1.95 
Dimboviţa Podu Dimboviţci 51,7 48,5 1,06 

Salt Tirnava Mică Sărăţeni 221,5 67 3,30 

Peţea Sinmartin 135,6 50 2.70 
Mineral springs Olt Micfalău 44,8 15,8 2.8:J 

Bistriţa Dorna Arini 89,3 60,8 1.47 

I Iirtibaciu Cornăţcl 40.5 38.8 1.06 
Anthropic activity Neajlov Călugăreni 32.9 16.56 1.98 

Colentina Colacu 150 86,3 1.68 
Călm~ţui Cireşu 131. 6 58,8 2.23 

4. Mechanical crosio n is by far stronger than the chemical one in 
the Curvature Subcarpathians and the Getic Piedmont (Table 4) because 
of friable sedimentary rocks and a reduced protection of the vegetal 
covcr. 

5. A good correlation was found between chemical erosion and 
mean liquid load values (Fig. 2) which emphasizes the determinant involve
ment of load in the chemical erosion processes. A higher chemical ero
sion has different gradients, depending on the geochemical constitution 
of the morphostructural units it flows through ; one notices also a tendency 
of chemical erosion to depend on thc altitude (Fig. 2). 

6. A correlation between the scasonal intensity of chemical erosion 
and the average height of drainage basins indicates : sensible increases 
with altitude but low quotas within thc annual quantity in summer and 
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7 CHEMICAL EROSION ANO DENUDATION IN ROMANIA 

1'able 4 

The share of rnechanical erosion in sorne areas with friablc sedirnentary rocks 

Station 
(t/krn2 • year) Ern 

I Relief unit Stream 
Em Ec Ec 

Putna Balirlău 1553 129.5 12.0 

} 
l'1ilcov Goleşti 1519 107 14.11 

Curva ture Rîmnicu Sărat R!mnicu Sărat :H42 370 9.3 
Subcarpathians Cilnău Pot!rnicheşti 5144 62 83.1 

Slănic Cernăleşti 372:-J 532 7.0 

Olteţ Oleteliş 864 64 13.48 Getic Piedmont 

autumn; the lower chemicaJ erosion with aJtitude in winter, due to a 
diminished liquid load as the snow layer retains the precipitations; a 
sli.ght increase with the altitude, but with a very high share (35-40 % ) 
within the annual quantity, in spring (Fig. 3). 

~ 

,R 

} ..., 

i 
ş 

f 
~ 

~ 
100 

90 
2 

80 

70 

fi() 

50 

40 
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30 
♦ 

♦ 

201 1,5 2 3 

300...------.-..-...-...----.,...---------~ 
I - Ec =8,41 ·9:,°' 91 

li- Ec = 6.60.q_ 0, 1 

4. Xl . 111-Ec=0.85.'l-1
•44 

2001--1----1---4- !--+-+-------,.-------r--""11 
6+ + 

5 7 • •6 

♦ 

W-Ec~25.03 .q_0 _.1 

. • ' Y-Ec•21,9'.q,o.• 
VI- Ec•22.~. 0.117 

e .ao ;,o -40 
Specific runoff (ţ ,lfs. lana) 

Fig. 2. - Correlation belween chemical crosion (Ec, t/km2.year) and rnean liquid load (q, 1/sec. 
km2

). I, Eastern Carpathians; II, Southern Carpathians; III, Western Carpathians; IV, 
Transylvanian Plateau; V, Western Hillocks; V I, Lowlands ("Western Plain, Romanian Plain). 
1, Tîrnava Mică-Sărăţeni; 2, Comlod-Banat (salt); 3, Reşiţa-Sînrnartin (mineral springs); 
4, Prahova - Halta Prahovei; 5, Prahova - Adincata; 6, Prahova - Poiana Ţapului; 7, 

Sabar-Poenari (anthropic activity); 8, lalomi(a-Coşereni (anthropic activity and aikali). 
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7. Calculating the Ca++, Mg++/Na+ + K+ ratio anu correlating it 
with the altitude of hydrometric statiorn;, wc find that it slightly rism; 
with the altitude, an indication of tbe mobility of Ca++and Mg++ cations 

T'tOO Hb(rn) 

00 

1000 
HS(m) 

900 

eoo 

10 20 30 40 

• mountains 
+ hills 

• 1;_fains 

50'¼ 

Fig. 3. - Seasonal Yariation or 
chcmical erosion ( % o[ annual 
quantity) wilh the average hcight 

or drainage basins (Hb , m). 
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0,2 0,5 2 5 10 15 

Ca+++ Mg +1/Na++K + 

Fig . 4. - Cor rclation of lhe ca++ + Mg-H- /Na+ + K + r atio with the altitudc 
of sampling stations (H8 , m) . I, Moun tains ; II, I-Iillocks; III , Lowland s. 

in degraded silicic rocks prevailing in the transport of dissolved solidJsub
stances from the Carpathian Mountain regions (Fig. 4). At the same time, 
subst antial increase of Na+ and Ka + cations in the lowland areas as well 
as their slight dependence on altitude could be noted. 
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UN MODELE CONCEPTUEL DU TOPOCLIMAT 

OCTAVIA BOGDAN 

1.:oeuonTyaJihR&JI Mop;eJIL T0il0KJIRMaTa. OcHOBl,IBaHCb na onpe)];eJICIIIHI TepMHUa 

T0IT0HJIHMaT, K0Topoe 6LJJIO c!flopMyJIHp0BaH0 npe;:i;mecTBeHIHIHaMH T0il0HJIHMaT0JIO

rirn m1 Tpex CTpau MHpa (ApreHTHHa, CIIIA, PyMLIHIIR), ueaamlCHM0 npyr 0T Apyra, 

rrpOD0AHTCH II0BbIC DHJia,D;hl Ha OCHOBC uonoti IWHl{eIITya.'!hH0iî M0)];em1. 8Ta M0)];CJih 

BKJII0'laeT: KpynHhle no;i.pa3)];eJICHHH l{JIHMaTa H CTPYKTYPY KJIHMaTJl'leCHOro npo

CTpaHCTDa (pnc. 1); reueTH'leCKHe !flaHTOphl TOITOliJIHMaTa, CO0TBeTCTDCHH0, oco6en

H0CTll CTpyKTYPb! aKTHBH0fi rrouepxHOCTH' II H0T0pofi paa.,rn'laIOTCfl Alle 1,aTeropHH: 

OC/1081/,blC - pc.111,etfi H omopocmeneltltble - paCTIITCJlbll0CTh, Il0'IDbl, JIIIT0.,0l'HA, 

cueamhlii II0Kpon: Ha ocuone xapaKTepHCTHi,H aTUX COCTaDJIHIO{UIIX anTHDII0iî nonepx

WlCTII onpe;i:em1IOTCH xapaKTCpHCTHKH T0U0I,JIHMaT0B li H0ppCJIHI(HH Mem1u· HHMH 

( pnc. 2). llo;i:paa)];eJir1111H T0IT0liJIHMaT0.'!0rIIII c y'leT0~I T0il0WmMaTa ;JJICMPIITapHixX 

Jlall)lUiaq,TOD, UHOTOITOnJil!MaTOJIOrHH 11 TCXHH'ICC!,OJ,I T0ilOKJIHMaT0.i!0rHH C IIX OTlleT

B,iICHHHMH (puc. 3); MCT0,[\LI T0il0KJIHMaTH<IeCKHX HCCJie;i;onauniî: reorpacpn'leCnHX, 

reocfll!;JH'ICCHHX, CTaTHCTHI,0-MaTeMaTH'ICCIUIX (p11c. 4): MCrl,~IICI\HITJIHIJapHhll1 xapa.H

TCP T0il0IIJIHMaTOJI0rlUl (puc. 5). 

lHols-cles: modele conceptuel, topoclimatologie, methode de recherchc 

L'histoire de la science a connu une longue et laborieuse periode de 
developpement et d'affirmation en differents domaincs de recherche. Le 
processus dialectique de la connaissance a ete stimule par Ies reimltats des 
decouvertes ~cientifiques qui se sont accumulees d'une etape a l'autre. 
Celles-ci ont permis d'une part le developpement d'ensemble de la science, 
d'autre part, la precision et l'approfondissement progressif de certaines 
directions de la recherche. 

C'est aussi le cas de la climatologie. Elle est apparue en tant qu'une 
science dont l'objet d'etude a ete le climat de la Terrn en PnYisageant le 
caractere unitaire de la couverture atmospherique qui subit l'effet des 
autres couches planetaires. Pendant une longue periode, Ies etudes de cli
matologie ont por-te sur une gamme assez large d'aspccts, quelle que fot 
la portee ou le domaine de recherche (climat general, tropical, polaire, 
climat du pays, sylvestre, des plantes de culture, des villes, des stations 
balneaires, etc.). 

Les besoins d'ordre pratique ont exige des etudes climatiques de
taillees, poursuivant un meme but (l'essor de l'agriculture, des transports, 
des stations balneaires, de la construction d'entreprises industrielles, etc.). 
Ainsi, pour atteindre une meilleure precision de l'objet de recherche on 
est arrive a une division du climat. 

Les grandes divisions du climat et la structme de l'espace clima
ti que. Selon Ies donnees de la litterature dans le domaine, Ies grandes divi
sions du climat sont: le microclimat (climat de la couche inferieure de 
l'atmosphere jusqu'a. environ 2 m, subissant l'effet des non-homogeneites 
de la surface active de moindre ordre), le mesoclimat ou le climat local (ou 

Rev. Roum. Geo!., Geophys., Geogr., Geographie, Tome 32, p.13-19, 1988, Bucureşti 
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1 4 OCTAVIA BOGDAN 

le climat de la troposphere inferieure determine par Ies formes majeures 
de relief) et le macroclimat (le climat de la tropospbere a l'ecbelle plane
taire ). 

Les etudes ulterieures ont consolide le role de la surface active en 
tant qu'un facteur generique du climat. Elles ont fait possible de definir 
la notion de topoelimat (synonime du climat local et du mesoclimat), en 
trois pays a peu pres de fagon concomitante (Argentine : E. B. Santar
marina, G. Rohmeder, 19471, G. Rohmeder, 1955 ;Etats-Unis: C. \V. Thorn
thwaite, 1953, 19.''i7; Roumanie: V. Mihăilescu, 1948-1949, 1957). 

Defini par analogie avec la topographie, selon C. \V. Thornthwaite 
(19/57 ), et en tant que climat de la zone de contact des couvertures plane
taires, par V. Mihăilescu (1957), determine en premier lieu par le relief et 
ensuite par Ies autres composantes du complexe geographique local, le 
terme de << topoclimat >>, bien que synonime du {·. climat local >> est plus 
approprie pour definir le contexte geog-rapbique et pour l'etude du poten
tiel elimatique local des paysages geographiques tres differents (V. Mihă
ilescu et al., 1965; V . .Mihăilescu, 1968; A. Bitan, 1970; E. Quitt, 1970; 
Elena Teodoreanu, 1971; S. Ciulacbe, 1971; Octavia Bogdan, 1978). 

Par leur specifique, les trois grandes divisiom; du climat ont comme 
point ele depart Ies intercorrelations entre l'atmosphere et Ies autres cou
ches palnetail'es, pergues le mieux dans la zone de contact - vers la limite 
inferieurP ele l'atmosphere et moins vers la limite opposee, superieure, de 
l'atmosphere. Elles 1-,ont cependant differentes par la portee des effets· 
concernants, aussi bien sur la verticale, que sur l 'borizontale. 

Ainsi, le climat eP.t envisage comme une veritable entite avec un 
espace climatique, tandis que 1-,es divisions ont, de fagon analogique, des 
divisions de l'espace climatique : l'espace microclimatique, topoclimatigue 
et macroclimatique (Fig. 1). Chaque espace part du niveau de la surface 
active, avec une extension differente sur la verticale, suivant la capacite
d 'influence de cette surface (Bogdan, 1987), l'espace microclimatique fai
sant partie de l'espace topoclimatique et les deux etant compris dan::; celui 
macroclimatique, tous Ies troi:-. determinant la structure de l'espace cli
matique. 

Facteurs genetiques du topoclimat. Le plus important facteur gene
tique du topoclimat est celui de la surface active-subjacente. La Rtructure 
de la surface active influe sensiblement sur la repartition du bilan radiatif
calorique et la circulation generale de l'atmospbere, Ies deux derniern deve
nant, au cas du topoclimat, des facteurs genetiques subordonnes. 

Quant a la surface active - facteur generateur de topoclimats - il 
serait opportun de remarquer une hierarcbie des effets de ses parties com
posantes, en mettant en evidence des facteurs genetiques essentiels et 
secondaires (Fig. 2); parmi Ies premiers, le plus important est le relief, 
lequel, par ses particularites (altitude, orientation, formes, etc.), est deter
minant pour toute une ::;eri(' de traits specifiques topoclimatiques. 

1 li <'11 resuite quc Ic lcrme ele, topoclima I , n ele propose par Ies auteurs des 1942, tandis 
qu'en 194:l, \Valtcr Knoche. ele rctour d'Allcmagnc a Buenos Aires a fait connaitrc ses obscr
vations effcctuel'S dans la valll-r de la riYiere Tafi, fondecs sur celle conception, au Seminaire 
de Geographie organisc par la Socielc des scicnccs geographiqucs d'Argcntine, cn y adoplant 
le terme de • topoclimat,. 

https://biblioteca-digitala.ro / http://rjgeo.ro



3 UN MODELE CONCEPTUEL DU TOPOCLIMA'L' 15 

Par consequent, l'orientation des grandes lignes de relief met son 
ampreinte sur le caractere des topoclimats de versant. Selon le degre 
d'exposition a la radiation solaire on peut distinguer des topoclimats de : 
versants ensoleilles (meridionaux:), demi-ensoleille:,; ou demi-ombrages 
(orientaux; ou occidentaux) et ombrages (septentrionaux) . 

Fig. 1 . - Les divisions du 
climat et la slructurc de 

l 'espacc climalique. 

Selon l'exposition a, la circulation generale de l'atmosphere i1 y a des 
topoclimats de : versants venteux, plus humides ou plus secs, en fonction 
des particularites physiques de la masse d'air en mouvement et des 
versants abrites (sous le vent), souvent aux effets de foehn . 

L'altitude et la forme de relief jouent elles aussi un role essentiel 
-dans la genese des topoclimats . L'altitude y determine la zonalite du relief 
et, de fa9on concernante, des topoclimat,; (avec developpement horizon
tal, semi-incline ou meme vertical), tandis que la forme du relief deter
mine l'azonalite du relief et des topoclimats . 

En ce qui concerne Ies degres majeurs du relief, ou y pourrait deceler 
de5 formes simples · (versants, escarpements, cuestas, surfaces structurales, 
terrasses, vallees, lits majeurs, gorges, couloirn, petits bassins depression
naires, dolines, entonnoirs de steppe, dunes de sable, plages, etc.) en 
correspondance avec Ies topoclimats elementaires (de versants, d'escarpe
ments, de cuestas, etc.) et des formes complexes propres aux unites de 
relief (comme, par exemple, Ies monts Făgăraş, la plaine du Bărăgan, le 
delta du Danube) constituant une association de formea simples qui deter
minent Ies topoclirnats complexes. Naturellement, Ies topoclimats comple
xes renferment un certain nombre de topoclimats elementaires. 

Les topoclimats elementaires et complexes ont des caracteres speci
fiques pour chaque echelon de relief, ce qui correspond aux groupes topo
{Jlimatig:ues de Roumanie : delta et littoral, plaine, collines-plateaux et 
montagne. 

Les autres particularites de la surface active (facteurs genetiques 
secondaires) sont subordonnees au relief, lequel par sa topographie (mor
phologie) individualise le mimu: Ies topoclimats. 
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16 OCTAVIA BOGDAN 4 

Entre celles-ci, une grande influence est exercee par la cou,,,erture
vegetale. Le type de 'Vegetation (n aturelle ou cultivee) infl.ue sur Ies particula
rites physiques de la coucbe d'air a la limite inferieure de l'atmosphere, 
en determinant des topoclimats specifiques. Rapporte a l'espece concer
nante, la structure et la densite de la couverture vegetale, on distingue des 
topoclimats de cultures agricoles (basses ou hautes ), de foret (feuillus, 
melangees, coniferes), d'arbustes (de la zone sub-alpine), de pres monta
gneux ou alpins, etc. En meme temps, le stade de developpement de la plante, 
la phenophase determine le caractere dynamique, episodique, saisonnier 
des topoclimats generes par la couverture vegetale chez la plupart des 
especes vegetales et le caractere permanent au cas des forets, specialement 
des coniferes, lesquelles gardent leurs feuilles toute l'annee. 

Un trait specifique de la couche vegetale est non seulement son 
propre phytoclimat (topoclimat), qui se trouve a l'interieur, mais aussi le 
topoclimat de sa limite superieure, constituant une seconde surface active. 
Au niveau de celle-ci, la <listribution de la radiation solaire, de l'bumidite 
et des coefficients de frottement du vent est differente de celle de l'inte
rieur de la vegetation concernante. 

Les sols, par leurs proprietes physiques (couleur, structure, granulo
metrie, degre d'humidite-hygroscopicite) qui caracterisent chaque type 
separement, permettent d'individualiser Ies autres topoclimats : de la 
jachere travaillee, deR tchernozems, des sols sableux, alluviaux, maraii-, 
tourbieres, wls 8keletiques, etc. 

La lithologie determine egalement des particularites topoclimati
ques. Par ses traits essentiel8 specifiques (couleurs, particularites physico
chimiques, degre de couverture avec vegetation, foret-prairie, rocherst 
etc.), on peut distinguer deR topoclimats des : surfaces calcaires, grottes 
et cavernes, <les surfaces completement couvertes (ombragees) ou parti
ellement (semi-ombragees) avec vegetation, etc. 

Une particularite saisonniere de la surface active au cours de la 
periode froide de l'annee est constituee par la couche de neige. Les aspects 
physiques de celle-ci (l'accumulation de la neige et sa densite) determinent 
le topoclimat de la couche de neige (des congeres) qui se caracterise parun 
regime thermique et d'humidite different, par contraste avec le topocli
mat des champs denudes. 

Les surfaces d'eau (rivieres, lacs) par leur morphometrie (miroir 
d'eau, profondeur, volume), le chimisme, la presence ou l'absence de la, 
vegetation aquatique ou terrestre limitrophe mettent leur empreinte sur 
Ies topoclimats des vallees etroites, larges, lits majeurs humides ou secs, 
zones marecageuses, lacs naturels, retenues, etangs, etc. 

Outre Ies particularites de h1 surface active qui engendrent diffe
rents topoclimats naturels, un grand 1·ole est joue par -l'activite humaine. 
Les multiples aspects de l 'activite humaine ( constructions, irrigations, 
drainage, etc.) modifient la structure de la surface active en faisant apa
raître Ies topoclimats a11thropiques (habitat humain, retenues, canaux, 
d'irrigation, terrains in-igut'i,-;, draines, des cultures agricoles, etc.). 

Les topoclimats anthropiques sont visiblement differents des topo
climats naturels. Ils representent un element nouveau de l'environnement, 
qui remplace leR ancienncs earacteristiques topoclimatiques par d'autres„ 
engendrees par l'action humaine. 
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5 UN MODE:LE CONCEPTUEL DU TOPOCLIMAT 17 

Toutes ces particularites de la structure de la surface active sont 
differentes par Ia fa!t()n selective de reception de la radiation solaire et de 
transfonnation de !'energie ca.Iorifique, concretisee par differentes valeurs 
des gradients verticaux des principaux elements climatiques. L'etude de 
ces gradients, de leurs Iois de variation des topoclimats fait l'objet de la 
topoclimatologie. 

Les subdivisions de la topoclimatologie. Les etudes topoclimatiques 
sont orientees a des fins differentes, selon lesquelles on constate certaines 
directions de la recherche, notammen t (Fig. 3) : 

- La topoclimatologie des paysages geographiques locaux qui pour
suit l'etude des topoclimats elementaires, des plus complexes et des grou
pes de topoclimats dont le potentiel pourra.it etre mis en valeur a des fins 
pratiques. 

Quant aux aspects !ies a la .-ie on pomrait distinguer : 
- La biotopoclimatologie, qui rnet en valeur Ie potentiel topoclima

tique des paysages geographiques locaux pour le deploiement eu de meil
leures conditions de la vie. On -y distinguP : Ia balneotopoclimatologie, utili
sant Ie potentiel climatique local et balneaire pour la sante; la topoclima
tologie forestiere, dans l'interet du Mveloppement de la foret 
et de !'economie foreatiere, I'agrotopoclimatologie pour le develop
pement de la productivite vegetale de masse verte (topoclimat des pres 
et pâturages) et deR cereales (topoclimat ele la jachere travaillee, topo
climat des champs cultives ). 

Par l'intervention de l'activite humaine se sont affirmees : 
- La topoclimatologie technique qui met en valeur le potentiel clima

tique local dans la systematisation territoriale, rurale et urbaine, dam, Ies 
constructions, ponts et chaussees, hydrotechnique, developpement agri
cole. En font partie: la topocl1·matologie urbaine (du bâtiment, des espaces 
verts, surfaces d'eau, parcs, endroits destines a !'agrement, etc.) et I'agro
topoclimatologie technique, comprenant Ie topoclimat des cultures irriguees, 
des terrains asseches, rideaux cl'arbres et plantationR arboricoles et viti
~oles, du reseau de canaux et cl'assechement et des topoclimats apparus 
en tant qu'un effet de l'utilisation de la technique moderne. 

- La topoclimatologie des encei'ntes f ermees est en correlation avec 
la biotopocli.matologie et avec la topoclimatologie technique. Elle com
prend : le topoclimat des enceintes souterraines f ermees - salines (utilisees 
comme des sanatoriums, en rapport aussi avec la biotopoclimatologie ; 
mines, g::Ieries, grottes, cavernes - la speotopoclimatologie, etc.); le topo
climat des enceintes Jermees terrestres (serres, solariums) faisant partie de la 
biotopoclim atologie Pt de Ia topoclimatologie technique ; le topoclimat 
des halles inrlustricllel:l, des bases de traiternent, des abris humains et 
animaliers, des cantines, etc. (qui constituent aussi des aspects de la topo
climatologie urbaine ou rurale). 

Methodes de recherche topoclimatologique. Pour la recherche dans 
le domaine topoclimatique on utilise deR methodes qui poursuivent l'etude 
de l'espace topoclimatique, appropriees eten meme temps specifiques 
d'autres domaines de recherche (fig. 4). 

Methodes geographi'ques, corn11n•nant des etudes expeditionnaires, 
la determination des principaux parametres climatiques, micro- et topocli-

2 - c. 2423 
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18 OCTAVIA BOGDAN 6 

rnatiques en se fondant sur des observations (obtenues de certains itine
raires geographiques ou a caractere temporaire-saisonnier); la represen
tation gra.phique des conclusions par l'intermediaire des tautochro?-es, 
isoplethes, correlation,;, oscillaLions horaires, diurnes. representat10ns 
sirnples ou complexes associant les illustrations graphiques par des ta
bleaux: ; la cartographie des topoclimats a differentes echelles, etc. 

Fig. 5 . - Le caractere interdisciplinairc de la topoclimatologic. 

Les methodes geophysiq,ues visent des determinations de la radiation 
solaire sur les versants a differentes pentes, de meme sur des terrains hori
zontaux; les sondages aerologiques pour l'etude des inversions de tempera
ture, des effets de foehn, du niveaux de condensation, des temperatures 
de la turbulence atmospherique, etc.; les oartes synoptiques pour etablir le 
type de temps selon lesquelles on execute le traitement des observations . 
Les methodes physico-chimiques comportent des determinations physi
co-chimiques pour etablir le degre d 'impurification de l'atmosphere avec 
des polluants (particules de poussiere, composants chimiques, acides, 
etc.) et aeriennes (observations par avion, par sattellite pour l'etude: 
du gel, de la couche de neige, de la phenologie). 

Methodes statistiqiies-mathematiques pour le traitement des donnees 
fournies par Ies levees micro- et topoclimatiques, de celles du reseau meteo
rologique d'Etat et pour l'etablissement de diverses correraltions entre 
celles-ci, permettant leur interpretation et des conclusions d'importance 
scientifique et pratique. 
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7 UN MODELE CONCEPTUEL DU TOPOCLIMAT 19 

Le caractere interdisciplinaire de la topoclimatologie. La variete 
des facteurs genetiques du topoclimat qui constituent la structure de la 
surlace active et la variete des methodes de recherche appropriees font 
ressortir rl'emblee le caractere interdisciplinaire du topoclimat. 

Ce domaine de recherche se trouve au contact des sciences dont 
l'objet d'etude concerne le8 divers aspects des couvertures planetaires, 
c'est-a-dire au contact des Hciences geophysiques et geographiques, phy
sico-chimiques et statistico-mathematiques (Fig. 5). Ainsi, la topoclima
tologie s'appuie sur Ies resultats obtenus des recherches concernantes. 

11 est evident que cette etude n'expoRe que quelques points de vue 
sur la topoclimatologie. Elle est destinee a devenir seulement un point de 
depart pour des discussions dont le but final serait l'amendement du 
modele conceptuel de topoclimat propose ici. 
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LA FREQUENCE DES ORAGES SUR LE TERRITOIRE 

DE LA ROUMANIE 

M.ARIA-OOLETTE ILIESCU 

Thunderstorm frequency on Romanian territory. Both thunderslorm [requcncy and 
distribution are being analysed wilhin Lhis issuc. The daily and monthly thunderstorm 
phenomcna and thc probability of thcir occurrcncc arc also bcing taken into accounl. 
Thc observalional data anal~·sis undcrlincs the outstanding importance of both the Car
pathians and the Black Sca for the thundcrstorm phenomena distribution, whieh enablcs 
Lhe drawing of applicable conclusions. 

Jlots clcs: orages, Houmanie 

Dans lefi conditions specifiques du relief extremement varie de la 
Roumanie, l'activite orageuse a une repartition non uniforme, mise en 
·evidence par le nombre de jours aux orag-es (Ies jours oii l'on a signale 
audio-visuellement au moins une declrnrg-e ele<-trique atmospherique, 
accompagnee de tonnerre dans la zone de la station). Le nombre d'orages 
est un parametre climatique qui permet de deceler l'aspect qualitatif de 
l'activite orageuse, selon Ies lois de la repartition territoriale de ce phe
nomene. 

Oonnaître le regime des orages en Roumanie devient une necessite, 
une exigence pour le service de la climatologie, laquelle doit repondre aux 
sollicitations courantes, etant imposee par Ies besoins pratiques de !'eco
nomie nationale. En meme temps, la connaissance de la repartition terri
toriale et de l'evolution temporelle des orages est une question toujours 
d'actualite, exigee par le besoin de prevoir et eviter Ies endommagements 
materiaux en differentes brancbes de l'economie. Elle permet, prati
quement, de connaître la possibilite de production de ce phenomene et 
par consequent le danger des deg-:1ts que Ies orages purraient engendrer 
au courR de l'annee, ce qui est tres important et dont il faudrait tenir 
compte a la projection et a l'exploitation des objectifs de tout genre, a 
la planification des differents ouvrages et des moyens d'intervention lors 
des avaries. 

Situee en zone temperee, la Roumanie se trouve dans une region 
climatique a activite orageuse moderee, qui se produit, a quelques l'al'CS 

exceptions pres, dans la saison chaude de l'annee. 
La non-uniformite de la repartition territoriale du nombre de jours 

aux orages est determinee par l'evolution de la circulation generale de 
l'atmosphere et du regime de la radiation solaire en interaction avec Ies 
conditions geographiques locales, specifiques de la Roumanie. 

Le nombre de jours aux orages varie beaucoup d'une annee a l'autre. 
Un exemple en est le nombre annuel de jours aux orages a la station meteo
rologique de Bucureşti-Filaret, ou l'on dispose d'une riche serie de don-

Ilcv. Routn. Geo!., Geophys., Geogr., Geographie, Tomc 32, p. 21-27, 1988, Bucureşti 
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22 MARIA-COLETTE ILIESCU 2 

nees obtenues des observations poul'Smvies pendant plus de 100 ans, les 
valeurs se situant entre 15 et 53, avec une moyenne multiannuelle de 32 
jours (fig. 1). 

Le nombre annuel de jours aux orages varie sur le territoire de la 
Roumanie, en moyenne, de 20 a 45 jours (Iliescu, 1973). Les valeur::; annu
elles extremes (enregistrees entre les annees 1931-1985) oscillent de 
8 a 94, les plus grandes etant celles des zones de hautes altitudes, tandis. 

jours 

50 

Fig. 1. - Varialion d'une annce t'i l'autre du nombre de jours aux 
oragcs a Bucureşti -Filaret. 

que les moindres dans la plaine et, particulierernent, sur le littoral roumain 
de la mer Noire et au-dessus du delta du Danube (fig. 2). Le moindre 
nombre annuel de jours aux orages enregistre au:x: stations meteorologi
ques (8-19) est d'environ 3-5 fois inferieur au nombre maximum, qui 
depasse 30-90. 

Pour pouvoir caracteriser l'activite orageuse sur un certain terri
toire il faut connaître non seulement le nombre moyen de jours aux ora
ges, mais aussi la possibilite de production d'un certain nombre annuel de 
jours aux phenomenes de ce genre 1 . 

Une bonne representation de la variation du nombre de jours au:xi 
orages en differentes annees est rendue manifeste par les courbes de proba
bilite, dressees a l'aide des donnees annuelles concernant le nombre de 
jours aux orages 2 • Oes courbes ont des traits caracteristiques, similaires a 
la repartition du nombre de jours aux orages pour differentes stations. 

1 La neccssile de connai lre Ies particulariles climatiq ues du regime clcs orages exige 
souvent la cletermination de cerlaines valeurs ciont la periocle ele relour clepassc la Jongueur de 
la serie d'observations disponibles. La determination ele la Ionetion de reparlition de ces phe
nomenes permel leur ex lrapolalion au-dela ele la longueur de la periodc cl'observations . La repar
tition caracteristique de l '::iclivil c oragcusc est cslimec ordinaircmcnt celle normale (type Gauss), 
avec certains eearts (Iliescu , Busuioc, l 987). 

2 On attribue aux valcurs ordonnees cn seric dccroissanle clcs probabililes calculees a 
!'aicle de la formule empi rique p % = n/m + 1 ou n est le numero d'ordre de la valeur, m - le 
nombre des annees d'observations . Ces valeurs sont passecs sur le diagramme :'t lineature Gauss 
normale ct on Ies ulilise cnsuilc pour dresscr Ies courbes de robabilite. 

https://biblioteca-digitala.ro / http://rjgeo.ro



~ 
\ _.,,,~ .I-

«- ✓? . 

0 

~ 

i . 
j~;\~~ 

o 
~ 

✓-
ji,20 

./. Î2 

j . 
:;-I': . 

~- oij . 
<· . -· /'•,-, .~-~ .. 

'{~~ -•J , . 

. , _oij: : • o;.,;-
'\;. - ~ . o 

.,t... '- · .. 16 ·. ! .0~ .0 Ţ1mişoar 
O ) · -16- · ...:. ·o 

\: . . . 
C- '"-/,o.îi . 

°'-..;.. 
Q }- / 1 

o 
. O' 
._, , ( 

-,q 
I,, 

I 
~ 

J 

o 40 80km 

U. l 
-~·:r· ...... -~ 41 , ~~ " oni 

olţ 
o Suceava 

\ ~o 

'\ 2 
"' r' 

1E:ZJ 
20 
3r-=-7 L,__J 

•"'J••P""' , \ 1,j, {;., 
-.~ 11 /4 Q1~0 osen1 o~

44 Copou "t . 
" " ~ I "' ·-~14 j „c 14 
_.,,--- rgu Mure, 51 ~îs \ ~ îâoBacau 5

1 ° 

oÎj 
0

73 ~ \!i.1 17 
W 7 16 ) 

016 ,,.; ofi 

2 j"~ ·~ 
! /_.:. 

I-4 _o ·G 

R

• ·- o ,a 
imnicu . ~ - --...~ 

~o Vîlcea f°2 ~~-
1

" / o~ · .'f}>;l" \,., ff \ zg~ & · 7,.,...., . · ✓.-'o 1-1 
Q,-, .. o - 11 

6.11 

0 

. . · . • Hi " . . 

of! 1 13-r ----,~ ------ r olj , "" , , , •" \'•''"' 
'- .. ,<'." '. , , , , , • , .. , , '"'" " 

. ., '" "" , , , ',_ ,\\'. , ,, , ,. """"" . . . . . o. ~ "'iN BUCU~Es~,
1
~ . ·o~ : 

11 · , .. ' 

u t.. G 

o~ 

<5' 

-·--- oj S~ . ,. ·- l o~ 

0
i!_ f I Cons~nţt 

·"\-.,... 11 I " 
"\; 3pli (al 

~- ..... .! • 
\ . t-

Fig. 2. - Nombre maximum (.H) et minimum (m) annuel d e jours aux orages sur I e territoire de la Roumanie. 
1-montagne ; 2-co\\ine; 3-plaine. 

Iv 
w 

https://biblioteca-digitala.ro / http://rjgeo.ro



24 MARJA-COLETTE JLJESCU 4 

meteorologiques situees en zones qui Re ressemblent du point de v-1;1.e 
physico-geographique. Par l'intermediaire des valeurs annuelles du nom
bre de jours aux orages exprimees sous formes de valeurs a probabilite de 
production a un certain nombre d'annees, on fait ressortir la variation de 
l'activite orageuse dans le temps, ce qu'il est difficile a_ constater en exa
minant Ies valeurs annuelles, lesquelles sont un indice global, en l'occ1u
rence. 

Apres avoir connu les particularites de l'emplacement des stations 
meteorologiques en les groupant suivant les principales formes de relief, 
on aboutit a la conclusion generale que la probabilite d'un petit nombi·e 
de jours aux orages est plus grande dans les regions basses et qu'elle diminue 
a mesure de la hausse en altitude; un aecroissement des valeurs du nombre 
annuel des jours aux orages a ete oll:--:Pnt• an•c la hausse en altitucle. 
Environ 70-75% des annees ont jusqu'ii. :rn journ d'orages dans la plaine 
et jusqu'a 40 jours d'orages dans ks zones de collincs etala rnontagne; 
environ 80--90% dcR annees ont jmqu'a 40 jours d'orages dans la plaine 
et jusqu'a 50 jours d'orages sur Ies eollines etala montagne. II est evident 
que les conditions d 'cxposition ou el 'abri, l'emplacement a proximite de 
la mer ou septentrional de la region expliquent certairn; ecarts . .A la meme 
probabilite, le nornbre de journ aux orages al1gmente avec la hausse en 
altitudc. 

Le nombre annuel de jours aux orages aux differentes probabilites 
(1, 2, 5, 10, 25, 50%), ciont le coefficient de production est d'un certain 
nombre d'annees (100, 50, 20, IO, 4, 2) met en evidence le fait que les 
orages pourraient avoir lien au moins dans Ies jours dont le nombre est 
indique par Ies valeurs correRpontlant a la probabilite choisie. Cette situa
tion est concretisee par Ies cartes qui representent la repartition du nombre 
de jours d'orages aux differentes probabilites (fig. 3). Le nombre annuel 
de jours d'orages a probabilite de I% varie sur le territoire du pays depuis 
plus de 30 jours jusqu'a 100 jours (fig. 3a), a probabilite de ,3% entre 25 
et 70 jours (fig. 3b ), a probabilite de IO% depuis plus de 20 a 60 jours 
(fig. 3 c ), a probabili te de 25 % entre 20 et 50 journ (fig. 3 d), a probabi
li te de 50% entre 15 et 35 joun; (fig. 3 e), a probabilite de 75% entre 10 
et 30 jours (fig. 3 f) et a probabilite de 90% entre 10 et 25 jours (fig. 3g). 
Par consequent, a peu pres chaque annee sur le territoire de la Roumanie le 
nombre de jours d'orages est de 10-20 au moins (fig. 3g), mais une fois 
en 100 ans il peut atteindre plus de 30-90 jours (fig. 3 a). 

Les valeurs maxima clu nombre annuel de jours aux orages signalees 
aux stations meteo de Roumanie ont une probabilite d'environ 2%, la 
periode de retour etant une fois en i"iO ans. Les plus grandes valeurs maxi
ma, enreiristrt\eS jusqu'en 198/î ont He localisees en general tlans Ies regions 
aux altitudes elevees ct leur probabilite a ete d'environ I%-

La repartition tlu nombre annuel de jours aux orages aux differen
tes probabilites e:,;t comparabil, a eellc des ,·aleurs moyennes multiannuelles, 
en faisant ressortir l'effet particulierement varie des facteurs physico
geographiques locaux sur le developpement des phenomenes orageux. Le 
renforcement ele la turbulence dynamique sur Ies versants et sur Ies soro-
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5 FREQUENCE DES 01-tAGES EN ROUMANIE 25 

mets des Carpates, l'intensification de la convection thermique dans la 
zone meridionale du la Roumanie et la diminution des processus convec
tifs au-dessus du bas8in de la mer Noire sont des elements qui agissent 
tant dans le::- annees aux nombreuses invasions des masses d'air instable 
et a l'activite cyclonique developpee (quand Ies phenomenes orageux sont 
extremement frequents), que dans Ies annees avec preponderance des 
situations atmospheriques caracterisees par une stratification thermique 
stable (activite orageuse diminuee). 

En general, l'ouest de la Roumanie, au relief oriente de faQOil a, 
amplifier Ies effets de la convection dynamique, conditionne l'insolation 
en engendrant des circulations locales d'air. Traverse par des masses d'air 
plus humide il offre certaines conditions qui favorisent l'apparition, le 
renforcement et la persistari.ce dP l'activite orageuse. 

Vers le sud du pays, l'air humide de l'oue8t et du sud-onest, l'inso
lation intense grâce a une plus grande quantite <le radiation solaire reQue 
et le relief expose vers le sud favorisent une activite orageuse caracterisee 
par une frequence, une duree, et une intensite particulieres. 

Vers le sud-est et l'est de la Roumanie, la continentalisation de 
'air (par consequent une moindre humidite) et le relief (en general assez 

plat et bas, confine par des collines et des montagnes faisant face aux 
advections d'ouest et de nord-ouest) s'associent en determinant une dimi
nution des orages, le:;;quels ne sont amplifies que par la presence des for
mes de relief plus haut, .ou l'on constate l'intervention de la circulation 
locale, stimulant 11:a0tivite orageuse. Sur le littoral et au-des.sus du delta 
du Danube la circulation locale des brises de jour fait diminuer l'activite 
orageuse, qui est ici moins intense que sur le reste du territoire du pays. 

De la ineme faQon se produit la repartition du nonibre mensuel de 
jour::- aux orages qui a de hautes valeurs dans Ies regions a une plus 
grande altitude et de moindres valeurs dans Ies zones de plaine et specia
lernen t . sur le . littoral. Cela est demon trc par la repartition du nom bre 
mo,rm de jours aux orages. On a observe la meme repartition en ce qui 
concerne le nombi·e. maximum mensuel de jours d'orages au plus grandes 
valeurs en juin. LeK valeurs maxima mernmelles depassent 18-'W jours 
dans le~ regions dont le relief est plus haut et environ 14-20 jours dans la 
plaine, a l'exception du littoral et du delta du Danube ou elles sont moin
dres, d'environ 10-13 (fig. 4). De meme, le specifique de la repartition 
de l'activite orageuse sur le territoire du pays est con:cretise egalement 
par Ies valeurs mensuelles du nombre-de jours aux orages de differentes 
probabilites (fig. 5). Ce nombre est superieur a la montagne et dans la 
region des collines par rapport a la plain.e et au littoral. 

On aboutit finalement a la conclm;ion quc sur le territoire de la Rou
manic on peut enrcgistrer de faQon evidn1te des diferenciations regionales 
dt- l'activite orageuse, dont la repartition e,-t sournise a l'influence essenti
elle du relief des. Carpates et de la mer Noire. 
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PRELIMINARY OBSERVATIONS ON THE RELATIONSHIP 
BETWEEN METEOROLOGICAL FACTORS 

AND MYOCARDIAL INFARCTION 

ELEN A TEODOREANU 

La relation entre Ies faeteurs me teorologiques et l'lnîarclns dn myoearde. Observatlons 
prellmlnalres. On analyse Ie nombrc total des pcrsonncs decedees par infarctus du myo
carde a Bucarest, dcpuis Ie 1 janv. 1979 jusqu'au 31 aout 1982, en trouvant une moyenne 
de 3,7 cas par jour. On remarque Ic nombrc maximum de deces pendant l'annee 
1981, annee qui represcntc aussi Ie sommet de l'activite solairc, cxprimee par Ie nombre 
"'olf, de taches solaires. Compte tenu de l'âgc, on constate que la frequence maximale 
parvient :1 Ia categoric de 70 a 79 ans. Jusqu'â cet âge, inclusivcment, predominent Ies 
infarctus de sujcts mâles. On soulignc Ies periodes critiques, au commencement de la 
saison froide (octobre) ct d~ la saison chaude (avril), ce qui correspond aussi â un 
indice geomagnetique maximal, pour Ies hommes et a la fin de l'hiver (mars), pour 
Ies femmes. L'analyse de Ia relation entre Ies cas de plus de 7 deces par jour et Ies 
facteurs meteorologiques met cn evidence unc augmentation des infarctus, dans Ies peri
odcs instables du point de vue atmospherique (depression, front froid) et aussi pendant 
Ie temps stable (anticyclone, avec des variations modcrees de pression-en general unc 
croissancc, aprcs une dccroissance marquee-, de tempera ture, humidite, avee Ie ciel 
couvcrt de nuagcs, Ycnt, etc.). A la fin, on donne quelques exemples gui prouvent une 
relation possible cntre Ie nombrc des infarctus du myocarclc et Ies factcurs mcteorolo
giques et cosmo-physiques. 

Hey words: meteopathology, myocardial infarclion, Bucureşti 

Numerous studies, attempting to correlate the variations of weather, 
geomagnetic and cosmo-physical factors with the accute accident, speci
fically myocardial infarction (lVII), are reported in the specialty literature. 
The results are modest, even contradictory at times, because such cases 
are usuaUy quite rare and geographical and weather conditions are not 
similar ; moreoYer, it is impossible to know some major individual or group 
featureR liablP to produce the accident. 

Stafo,tical reports usually mah1tain that meteorologica! factorn can 
fayour, undcr certain circumstances, a higher number of l\ll occurrences, 
percentages increasing if in the respective period the subject makes also 
a physi_cal effort, e.g. walking against a strong wind or in a snowstorm, 
removing the snow, or undertakes disturbing and fatiguing activities, e.g. 
travels or suffers stressing situations : excessive responsibilities, failure 
in solving some difficult problems, ·works and calculations over a short 
time lapse, etc . 

.Almost all researchers are unanimous in noting a higher incidence of 
myocardial infarction in winter and transitional seasons, when there are 
weather changes, too. :i\Iany authors correlate the occurrence of this acci
dent with the passa.ge of warm or cold air fronts, the development of jet 
currents, periods of increased sunspots and solar chromospheric ermp
tions, a.ir pressure falls and changes of air ionization. 

In the present pa.per we are going to analyse the incidence of deaths 
caused by myocardial infarction and the number of hospitalized infarcted 

Rev. Roum. Geol., Geophys., Geogr., Gcographie, Tomc 32, p. 29-35, 1988, Bucureşti 
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30 ELENA TEODOREANU 2 

people in relation to the condition of meteorologica! factors recorded 
during January 1, 1978 - August 31, 1982. 1 

In the interval covered by our analysis, a number of 6292 MI-induced 
deaths were registered in Bucharest: 3781 males (60.1 %) and 2511 females 
(39.9%), that is an average rate of 3.7 ca:ses/day, out of which 5-6 
cases/day in winter and 2-3 in summer. The total number of infarctions 
recorded at the 12 Bucharest ho:spitals iR of 2412 out of which 1761 males 
(73.1 %) and 6.51 females (26.9%), which yield:-; an average mean of 1.3 
cases daily. 

Following the evolution of l\II cases by year we notice that 1980 
stands out with a maximum number of deceased (23.0%) and hospitalized 
(22.4%) people. This could corroborate the Wolf number 2

, an indicator of 
solar activity (Fig. 1). The distribution of deaths by age and sex reveals 
the highest incidence in the 70-79 age group, prevailingly in men; over 
the age of 80, percentages are higher in women (Fig. 2). By social category 
and schooling criteria (July 1981 - August 1982), top values are regis
tered in over 80-year-old women with 4 elementary school grades (38 %) 
andin aged men with 7 elementary school grades (24%). This is an indica
tion of the low schooling levei of the 1900-1910 generation that scores 
the highest death incidcnce în the years 1981-1982. Next în line are 
secondary-school people (17%) and the higher educated ones (13%), 
males in either category (Fig.3). 

The yearly variation in the total number of deceased shows a prin
cipal maximum in January - December, 132 and 131 caseR (9.8-9.7%) 
and a principal maximum în June - July - AuguRt, i.e. 84-87% caseR. 

The secondary maximum recorded in March and April could be 
associated to a high geomagnetic index and the frequent occurrence of 
geomagnetic storms specific as a rule to the equinoxes, while the October 

1 This is thc first part of a more comprehensive work carried out wi thin the lnstitulc 
or Balneolo~~• oyer 1979-1982, and whieh eornprises l wo seclions: a) an cpitlemiological
statistical stuc\~-. and b) a study of the action mcchanisms. The work is authorPd by Dr. 
L. Anitei, Dr. C. Degeratu, physicisl I. Andriescu, and astronomcr nr. Emilia Ţifrca. 

Dralh rate data were supplied bv the Central Dircclion nf Stalistics and the numbcr 
of hospitalizcd infarctcd people was lookcd np in the archives of 12 Bucl!arcst hospitals. 
Thcsc. howcvcr, werc. noi included in our analysis hecausc wc could not assc,s precisely 
how man~- people had sun·ivcd and if those who dicd overlap those Iistcd hy the Central 
Dirertion of Stalislics. 

Thc meteorologica! data werc taken from thc archivcs of llle ~lclcorological and Hytlro
logical Institute. To pro,·ide somc Inrther inforrnation, wc addcd, in cascs in which correla
tions conld br assurncd, the obscrvations made on some cosmo-physical variablcs al the "Soare" 
Laboratory of the Centre of Space Hescarch and Astronomy. 

Among thc elcmenls tt.at entail a certain dcgree of approximation in our study are, 
in lhe first place, the deaths rccorded hy the Ernergency Division, which might have becn 
diagnosed as causetl hy other affections tllan myoeardial iniarction, especially in the case of 
old pcoplc; in the second place, deaths are sometimes rccorded with a time-lag of up to 24 hrs 
(e.g. dcath~ occurring on the 31st day of one month arc rcgistcred on the first day of the 
ncxt month). Sometimes, sorne subjcctivc, group clemenls may crop np lcading to a higher 
MI incidcncc (c.g. holidays, Jan. 2, or May 1, 2). 

ln this first stage, \\ e could m:it takc into consideralion the individual genetic or herc
dilary clement, nor the social one eilher. Only for one year (July, 1981 - August, 1982) 
records teii the patient's profcssion· 

2 Wolf No. \V = 10 q + f, where q = no. or sunspot groups; f = no. of spots in a group. 
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1-Jg. :;:_ - D isl.ribulion or 1\-11-induccd dcalhs, by agc ard sex. 
F ig. :1. - Disti-ibulion or 1\11-induced deaths, by social calegory ancl schooling lcYcl (July J,Hl81 - August 31, 1982). 

Lcgend : workcrs : a, no schooling; b, 4 clcmcnla.ry g,·ades; c, 7 gradcs, high school, vocalional school, etc.; cooperath·c pcasanls ; d. no 
schooling, primar_y school, ele.; inlcllcctuals; e, high school; r, highcr cducalion: lradcsmcn (in coopcraliYos or on thcir own) ; g, olhc1· 

calegorics. 
Fig. 4. - A ,·cragc monlhly distribulion of '.\li and monlhJy \"ariation of cos111ophysical paramclcn 
Fig. 5. - Avcragc monlhly distribulions of '.\li by agc and sex. 
Fig. 6. - Pcriods wilh high dcalh ralcs causcd by MI: a. wo111cn: b, men. 
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3 METEOROLOGICAL FACTORS AND MYOCARDIAL INFARCTION 31 

maxima correlate with the gPomagnetic index aud high Wolf number 
values. )faximum values by sex are noted in males in January - April 
and October and in females in February, l\Iarch ·and December. 

It is obvious, therefore, that conditions in winter and in the inter
mediary seasons are stress-inducing meteorologica! factorn for the cardiac 
patients (Fig. 4). 

Looking at the monthly distribution of deaths by age and sex we 
find that men are mostly weatber-prone, particularly those aged over 60, 
but also 40-59 year olds. Young patients may die in any season. In general, 
men show a greater difficulty in gett.ing adapted to the beginning of the 
cold and hot seasom (October and April), to mid-winter conditions and to 
great weather fluctuations ; on the otber hand, women are more sensitive 
at the end of the cold period (Fig. 5 ). 

For a better understanding of MI relation to meteorologica! elements, 
we studied all tbe deaths that amounted to 7 or over cases/day (i.e. two
fold the average ), tbat is a total of 164 cases in four years and eigbt months. 
We have attemptcd to correlate tbe above days with the meteorologica! 
geomagnetic and cosmic phenomena registered on the rm,pective day, 
at 24, 48, 72, 96 and 120 hrs before and after it. We have found that the 
relations established within 24 bours after the phenomenon had taken 
place have the greatest significance, especially for the meteorological 
phenomena. Tbe negative effects caused by some atmospheric pressure 
variations or by astronomica! phenomena are felt after a longer span - 3 
or even .5 days. However, as no matbematical relationship between the 
nurnber of MI and the definite impact of a weather element could be asses
sed we assume that the cardiovascular ac'<ident, even if favoured in one 
case or another by a certain meteorologica! element, is generally a matter 
depending upon several variables, not all of them of a cosmic or meteo
rologica! nature. 

As regards the relationship between infarction and the barometric 
forrnations that prevailed in Romania on the days recording a high number 
of deaths, we have found the maximum frequency with unstable fo:rmar
tions: atmospheric depression and fronts (61 %) : depression (24%) and 
cold front (17 % ; in cold weather, the anticyclones also 8et in (28 %) 
(Table 1). 

As to atmospheric pressure, maximum death rates occur with pres
sure incrcases (49%). Looking at the diagram we see that in most cases 
this happens with pres1mre rises following sharp prcssurc falls. Hence, 
it follows that heart patients usually die at the second barom(>tric stress, 
which occur8 a few davs after the first one. Thm, maximum death rates 
occur with small presRure rises, up to 4 mb (23.8 %) followed hy srnall 
pressure falls, down. to 4 mb (22.6%). 

These data indicate that it is the pressure variation and not tbe 
value of pressure diffcrences that induces the greater stress . .At the sarne 
time, it becomes obvious that high diurnal prcssure variations ( ~ d::15 mb) 
arc rare, hence pathological phenornena on such days are also rare. 

The extent to which temperature affects the omet of infa.rction was 
assessed by means of two diurnal parameters. Maximum daily tempera
ture, registered in general around the hour when the sun crosses the meri
dian, was seen to influence the ill and the aged ·who uc;e togo out at noon. 
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Table 

Frequency of days with differeat meteorologica! cllaracteristics 
' 

Atmospheric pressure Temperature 

I I 
maximum 

I 
minimum 

&nb % ci.·c % % 

~ +15 1.2 

+14 ... 10 6.3 ~ +10 o o 

+9 ... 5 16.5 48.9 +9.5 ... 5 2.5 50.0 32.2 49.2 

+4 .. . 1 23.8 +4.5 ... 0.5 47.5 47.0 

o 6.3 o 8.5 10.4 

-1. .. -4 22.6 -0.5 .. -4.5 

"'} 
36.0} 
3.7 40.4 -5 ... -9 15.2 44.8 -5 ... -9.5 /·3 41.5 

-10 ... -14 5.5 ~-10 0.7 

~-15 0.6 

* S = without clouds ; N = cloudy; A = ovcrcast 

A high incidence of infarction (50%) is noted at a temperature range 
between 0.5°0 and 4.5°0, followed by a fall within the Bame valueB range 
(35%). The minimum diurnal temperature bears upon the cardiovascular 
patients who use to go to their job in the morning, when, as a rule, the 
lowest temperatures are recorded. The maximum frequency ( 49.2 %) is 
found with temperature increases up to 4.5°0 and is usually associated 
with weather variations, fronts, clouds, low nocturna! radiation. A high 
frequency is also recorded with temperature falls within the Bame limit 
range. 

Therefore maximum and minimum temperature data show, alike 
to the pressure ones, the higher incidence of days with Bmall and moderate 
temperature variations associated with a great number of death cases. 

Top increases in the death rate are connected also with the high 
incidence of days with high averages of relative diurnal humidity (47.6%) 
asBociated with the passage of fronts, with clouds and precipitations. At 
a variation range of +1 ... +9% the maximum death rate is 35.4%, 
while at -1 ... -9% it is 23.2%. 

The relationship between nebulosity and deaths shows the latter 
to top when the sky is overcast, 33.3 %, which normally happens when 
atmospheric fronts are passing. · 

Top death rates are recorded also when the wind speed rises (espe
cially western winds) to +1 ... + 3 m/sec (34.6%). 

The most frequently occurring atmospheric phenomena on days 
with a great number of deceased people are the fog, which is connected 
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5 METEOROLOGICAL FACTORS AND MYOCARDIAL INFARCTION 33 

1 

24 hours before days with 7 or over deaths by MI 

Relative humidity Nebulosity Wind speed Weather classes 

D.% I % 
sky 

I % D.m/s I % type I % type* 

;,,+20 3.1 s 8.2 III 9.5 

+19 ... 10 9.2 47.7 3.7 ;,,+8 1.2 I\" 13.1 
,?' N 

s 
\,. A 

+19 ... 1 35.4 7.5 +7 ... 4 9.5 45.3 V 12.0 66.8 
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29 '} 
\"III 17.7 

~-20 2.2 A 33.3 -4 ... -7 8.3 39.3 IX 4.7 33.2 

,J' s 5.2 ,;;;-8 1.2 X o 
A 

\,. N 9.5 XI 10.8 

with great humidity, and less so with dew and hoar characteristic of anti
cyclones, when the sky is clear and nocturna! radiation high. Stormy 
weathcr had no impact on death rates. 

In terms of weather classes (Tchjubukov's method), we found the 
highest death ratio (66.8%) in the warm classes (t. mi.n > 0°C), which 
indicatcs that in winter, when most deaths occur, it is not strictly neces
sary for the weather to be extremely cold. 

vVc shall further mustrate a few cases in which a relationship bet
ween meteorological, cosmophysical and geomagnetic phenomena anu the 
number of deaths is quite obvious. 

- On ,January 2, 1979 records show us: 8 deaths compared to 
0-4 two-three days before and after. Eight days previously, the Wolf 
number kept increasing, becoming stationary on January 2, while the 
geomagnetic index kept rising. A Mediteuanean depression (centered 
at 995 mb) and a colu and warm front passage are mentioned. The extreme
ly low pressure registered up to then began to increase by 8 mb. The 
very high maximum temperature was falling by 4°C and 20°0 within 24 
hrs and 48 hrs respectivel~r, and the minimum temperature by 18°0. 
The anrage relative humiuity was rising by 4 %, and the minimum one 
by 16%. A cloudy sky tending to overcast. The north-west wind fell from 
7 m/8ec on the previous day to 2 m/sec. Precipitations, sleet growi.ng into 
snowfalls covering the ground; fog, weather class VIII (with tempera
ture passing through 0°0, cloudy). (Fig. 6). 

3 - c. 242J 
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On .April 20-23, 1981, there were 7, 8, 5 and 7 dea.ths, rcspec
tivcly. A sharp decrease of the ,volf number and of the geomagnetic 
index, strong magnetic storm and average solar eruption. Pressure variar
tion over 10 mb, with temperatures over 20°C and 40% relative humidity. 

On October 25-26, 1981 - 9 and 8 deaths, respcctively . .Astrono
mica! phenomena: decrease of the Wolf number, weak magnetic storm: 
meteorologica! phenomena : sudden temperature fall b:v 12°C' within 48 
hrs, sudden atmospheric pressure increase by 15 mb within cl8 hrs caused 
by the passage of a cold front followed by a barometric maximum. 

- In November 1981 thev registered a total of 158 deaths as fol
lows : one day with 10 cases, fou'r days with 9 cases, one day with 8 cases 
and two days with seven cases. The month was characterized by an almost 
constant decrease of the Wolf number, high geomagnetic index variations, 
numerous geomagnetic storms, a few solar e1uptions, successive baro
metric formations, especially depressions and cold fronts, generally low 
but important pressure variations, low temperatures, but with sudden 
variations, permanently great humidity, overcast sky. 

And yet, there are cases when the high incidence of J\II death cannot 
be accounted for by the variation of meteorologica! and cosmophysical 
elements. For e~ample, on February 15, 1982 there were 15 deaths of which 
12 men, although the occurrencc of a weak anticyclone turned weather 
variables quite stationary (atmospheric pressure fell by 3 mb, rna:x;imum 
temperature rose by 4°0, minimum temverature fell by .2.5°C', stable rela
tive humidity, the sky was clearing up, low wind), minor astronomic-al 
phenomena. 

Oonclus1'.ons. It has been fountl that the highest MI-intluced death 
rates are registered in winter and in the transitorial seasons which indicates 
an increased meteosensitivity in cardiovascular patients to the stress 
induced by weather changeR. 

The highest incidence of deaths, noted in men up to the age of 79, 
could be interpreted as unusual weather reactivity by sex; however, 
we deein it to be rather the consequence of distinct living conditions, 
greater job responsibilities, more stress-inducing activities, additional 
energy consumption, various abwm,, etc. compared to women . 

.A great number of deaths occurs when the weather is unstable : 
depression, cold front, parametric variations, especially pressure rises after 
sharp tlecreases, etc. 3 

Unlike rheumatic people who are able to 'foretell' weather changes 
by 1-'1-3 days, the cardiac patients react at 24-48 hrs after the wear
ther bas changed. 

In this case, a meteo-medical prognosis should detect and make 
known in due time weather changes, especially the fast ones, particularly 
in winter and in the transitorial seasons. 

3 Note : the top dcath rntcs found with moderate pressurc, tcmpcrnturc or humidity 
vnriations could bc thc resuit of the far more frcquent small and mcdium diurnal variation of 
mctcorological factors compared lo vnrialions that mighl rcgislcr cxccptionnl diffcrcnces from 
one day to the ncxt, facl thnt occurs quite scldom. 
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MORPHOMETRICAL MODEL OF AVERAGE ME.AN 
CHANNEL SLOPES IN THE BUZĂU SUBCARPATHIANS 

I. ZĂVOI.ANU 

Le modele morphometrique des pentes moyenncs du rescau h!'drograpbique des Subcar
pates de Buzău. La pente aetuelle du rcseau hydrographique, commc rcsultanlc de 
J'interaction des factcurs physico-geographiques, est un element fort important du paysa
ge. L'auteur analysc la pentc moyenne des segmcnts de riviere d'ordre successivement 
croissant (dans Ie systemc Horton-Strahler) ponr Ies afflucnts de la rive gauche du Buzău 
dans Ies Subcarpates de Buzău. Afin de determiner cct clement on ticnt comptc ou bien 
des sommes des differcnces de nivcan ct des longucurs par ordrcs, ou bien des valeurs 
moycnnes de ces deux elements. Les pcntcs ainsi detcrminces forment des progrcssions 
geomelriques decroissantes par rapport â l'ordrc ct se vcrificnt bicn aussi dans cette 
region â une dynamiquc actucllc trcs active, a une forte mobilitc tcctoniquc. Utilisant 
Ies sommes des differences ele nivcau ct des longneurs 011 pcut arrivcr aussi a la pcnte 
moycnnc du reseau hydrographique d'un bassin-vcrsant donnc, qui pcut elre asscz bien 
correlc avcc Ia pentc moycnnc des bassins-versants. II attcstc ainsi l'ctroile liaison de 
ces dcux elcments dans Ic proccssus de l'cvolution geomorphologique. 

Key words: morphometrical model, mean slope of channcl network, Buzău Subcarpathians 

The permanent interaction between erosion and resistance forces a,t 
ground surface turns vaJleyside slope and the stream network into a, 

highly dynamic landscape element. The process of formation and the 
evolution of the stream network slope within a drainage basin begins once 
the overland flow grows into elementary forms to end in the channel 
network. In time, the slope is striving to continually adapt itself to the 
environment conditions of the respective drainage hasin. 

As a distinct geomorphological unit, the Buzău Subcarpathians 
stand out by their youth-like relief, strong tectonic and neotectonic mobi
lity at an av{lrage uplift rate of about 2 mm/year. Both its relief and stream 
network and their morphometric particularities feature by numerous faults, 
synclines and anticlines associated with an aJternance of strata formed of 
variously erosion-resistant rocks. Bcsides natural features, it was man's 
work that has quickened thc crosion processes and the branching out of 
the stream network by deforestation and unwise land tilling practices or 
even b}r the apparently harmlcRs eart roads running on the vallcyside 
slopes. In order to study thc morphometrical features of the stream 
network in this area we assumed the following six-order basins : Bălă
neasa, Sărăţel, Slănic and Cîln:1u on the left handside of the Buzău river, 
to be quite representative. 

The fact that relief fragmentation in these autochthonous Subcar
pathian basins depends on the specific conditiorn; of tbe environment is 
proved by an analysis of the morphometrical model of stream length 
which points to a steady tendency of morphometrical adjustment to 
landscape changes. lfor instance, taking a look at the confluence ratios of 
lower-onler streams (2-4) from fifth-order basins, one would notice 

Rev. Ronm. Gcol., Geophys., Gcogr., Gl'ographie, Tomc 32, p. 37-42, 1988, Bucureşti 

https://biblioteca-digitala.ro / http://rjgeo.ro



38 ION ZAVOIANU 2 

that the partial values for the second-and third-order streams varies from 
4A to 7 at a mean of 5.32. The value distribution range, therefore, is 
quite small, with a standard deviation of 0.92. The partial ratios between 
third-and fourth-order 8treams record values from 2.33 to 7.5, at an 
average mean of 4.82 and standard deviation of 1.6, which indicates a far 
greater distribution. In the Slănic basin, up to ih; confluence with the 
Jghiab brook, the confluence ratio betwecn second-ancl third-order stre
ams is affected by the rock type and tectonic accidents. Thus, the valueR 
in the upper basin Palaeogene formations range from 4 to 4.7i'5, but as 
soon as Miocene formation aud tectonic accidents crop up, the values rise 
to 8.5 in the :Mociar basin. Thi8 i8 perfectly accountable by the fact that 
the axis of a syncline, whose slopes are full of second-order streams, occurs 
approximately in the valley. The .Adăpători basin, cncompaRsed by two 
s~·nclines, reveals confluence ratio values from 3 to 3.25 whereas right to 
its east, in its neighbour Bisocuţa ha.sin, affected by an anticline and by 
faults, with salt breccia formation, -..-alues :mrge up to 9. High values are 
found also in the upper Sărăţel ba8in (Re = 9.66) which is affected by an 
anticline and a syncline, while its neighbour basin, Calveşti, caught bet
"\\cen two synclines, shows a confluence ratio (Re) of 3.5. 

High confluence ratio values with lower-order basins indicate the 
dc,·elopment of stronger weathering processes brought about by the relief 
fragmentation, because, as known, successively higher-order streams 
show a v alue tending toward a decreasing geometrica! progression. 

The mean slope of channel network in a drainage basin is a very impor
tant element involYed equally in processes of relief evolution and in the 
formation and regime of water resources. Quite important for fluviatile 
processes iR the local slope or mainstream Rlope. Thi8 iR, indeed, the major, 
energy axis toward which all the other valleys converge, yet in the hydro
geomorphological process developing throughout the drainage basin the 
wholc channel stream network is involved. Therefore, assuming only the 
mainstream :--:lope i8 not always conclusive. 

Determining thiR magnitude can be done by using the Horton
Strahler system of stream network hierarchization and analvsis of its 
morphometrical features. ,,~e a.pplied it to quite a large area or' the Buzău 
Subcarpathians and the data yielded proved to be significant for both 
geomorphological and hydrological studies. 

Tlw model of the channel network mean slope within a drainage 
basin b.,· using the summed stream falls and summed lengths by order 
implic:- hierarchizing and establishing tile number of stream segments of 
each orcler and of their lcngth and stream fall8. In this way, one may 
compute the ,;lope of eaeh Regnwnt, the slope of all segments by order or 
of the whole :-; tream network. In all cases, the stream falls, correspond
ing lengths ratio is taken into calculation. If these elements can be esta
blislwd. for all stream 8egments, orw eomes to a mean slope by a simple 
rdation betw(~en the summed stream falls and the corresponding lengths. 
It is very rliffieult, however, to cstahlish these two elements for first-order 
segments which, as a matter of fact, are also the most numerous ones. 
In such P.ituations, one should resort to computation estimates by means of 
the properties of the geometrica! progressions they are forming (Zăvoianu, 
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1974, 1985). Thi8 is the law of the summed stream falls and summed stream 
lengths by order. The stream lengths summed by order tend to form a 
decreasing geometrica! progression, while the average mean lengths by 
order lead to an increasing progression. This law holds also for the area of 
the Curva ture Subcarpathians, yet not thoroughly. Analyses of fifth-and 
sixth-order basins yield some values which deviate from the rule, either 
because of the basin's structure and tectonics, or because of its shape. 
When the basin is very elongated, it favours an increase of the mainstream 
length, which deviate8 from the progreRsion. 

If the values Rtick to the rule, then the value of the mainstream 
length Lu is obtained from the sum of firnt-order length (L1 ) and from 
the progression ratio (RL) by the relation: 

Lu = L1/Rf-1 

and the sum of the terms : 

~L = Lu(l - Rf)/(1 - RL) (1) 

The stream segment falls (F), summed by order also tend to form 
a decreasing progression. Like in the preceding case, we may calculate 
the highest order segment value and the sum of the progression terms : 

(2) 

Starting from these progressions, one may establish the model of 
the average mean channel slopes of successively higher-order 8tream 
segments in two way:;; : either by referring the corresponding terms from 
the two progressions to the sums by order or by using the average stream 
falls and average stream lengths. In the former case, onc should remem
ber that the new value range tends to form a new progression of the 
average mean channel slopes of successively higher onler stream segments 
whose ratio re:,;ults from the quotient between the summed lengths ratio 
and the summed stream falls. One comes to the same result ah;o if one 
proceeds from the two progressions of the average stream falls and the 
average stream lengths. 

Computed for all fifth-and sixth-order basins from the studie<l area, 
the law of the slopes holds, in general, fairly well; howevPr, there still 
are a number of channels for which a balanced decrpase bv onler could 
not as yet be reached. First, we must say that the law do~:,; not bold for 
tho Hlope of higher-order streams, which is by far shorter than progression 
yields show, presumably becam,e of the far greater length of the main
stream (Fig. 1, A, B, C). ThiR favourn the <leposition of rough alluvia in 
the lower stream segments of fifth-and sixth-order basins. Deviations to 
the right from the regression drawn by us iR frequently note<l with other 
orders, too (3, 4) (Fig. 1, D, E, F). 

Analysing the morphometrical elements that define the slope, we 
have found that changes occill' only when the drainage composition alters 
and some stream segments progress from a lower-to-higher order. These 
:-;egmcnts developments represent a permanent process, and available 
topographic charts inscribe but one moment in their evolution. This redis-
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tribution of the stream segments . by order can produce changes in the 
corresponding length, which may decrease or increase . Sometime, it might 
happen that the slope and the elements defining it remain constant in 
point of values although certain segmcnts do progress from one order to 
another . However, by virtue of the laws of drainage evolution, there is a 
great probability, for instancc, that at a conflucnce ratio of 7 between 
the third-and fourth-onlcr stream,; in thc Slănic basin, segments should 
redistribute, in another stage, with the fourth-order ones increasing as 
well. In such situations, thc law tcnd,-; to reach an cquilibrium. for all the 
elements and for thc slopc, in particular. 
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Fig. 1. - Regrcssion of avcragc mcan channcl slopcs, b)· ordcr, for thc basins of the Slănic 
(A) at its conflucncc with thc Jghiab; thc Jghiab (JJ) at its conflucnce with the Adăpă
torilor, the Pecineaga (C) at its confluencc with tl1c Slănic, the Sărăţcl (D) at its confluencc 
wilh tbc Slăniccl; tbc Pirlul Hcce (E) al its conflucncc witb thc Sării ţel, the Pachetului 

Creek (F) at its conflucncc wi lh the Cîlnău. 

The morphometrical model of aYerage rnean channel slope for stream 
segments of successively higher orders can be developed also based on 
the average stream falls aud average stream lengths. In this case the new 
progression ratio is the quotient betwecn the average stream falls and 
average stream length::; ratios . For illmitrating aud going into greater detail 
in the analysis of this model, we took the casc of the sixth-order Sărăţel, 
Slă,nic and Cilnău basins (Fig. 2) . Although the law of the slopes verifies 
fairly well, yet there are certain discrepancies in point of average stream 
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fall and avcrage stream lengths . .As the Cilnău basin is carved only in Levan
tine sands and gravel, it records the highest average specific suspended 
load flow. In point of morphometry, it stands out -from the other basins 
by its lower average slopes, by order, than these in the Slănic and Să,ră
ţ-el basins; however, this is not the consequence of its average stream falls 
and average stream length8. If we followed the rule of the distribution of 

Fig. 2. - Determination of averagc mean channel slope for stream seg
rnents of successively bigber orders starling from the properties of the geo
metric progressions for avcragc stream falls and lengths for tbe basins of \ 
the Sărăţel (A), the Slănic (B) and tbe Cilnău (C) ones at tbeir confluence 
witb the Buzău, (a, regression of average stream falls; b, regression of 
average stream lengths ; _c, reg_ression of average mean channel slopes). 

average falls by order, viz. an increasing geometrical progression, we find 
a decreasing progression with 1-4 order, and an increasing one with the 
4-6 order (Fig. 20). This is accounted for by the fact that elongated basins 
hindered a balanced development, favouring lower orders which thus 
come to have higher average magnitudes. Future tendencies show a de-
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crease of the avcragc stream falls by the development of new sc>gments, 
until the latter will decrease in the lower orderR ancl increase in the int,er
mediate ones (3,4). In this way we shall have an increasing progreRsion 
and the three lawR will be perfoctly valid. 

The three drainage syRtemR, analyRed from this viewpoint, reveal 
three diRtinct situatiorn; that could be interpreted as distinct moments in 
achieving a balancecl drainage. The Slănic stream is from this vkwpoint 
the most advanced one as a geometrica! progression is already outlined 
for average stream fall:-1 as well (Fig. 2B). In this instance, adjustment 
processes develop at a Rlov,er pace :-1ince the s~·stem haR got almoRt comph•
tely adapted to environmental conditions. In the Sărăţd basin :-;trong 
progrcssion deviations are reconled -with third-order streams, adjustmcnt 
taking place by a decrease of third-order. One may suppose that the ave
rage stream falls of fifth-order segments Rhall increaRe by the samc redis
tribution of various-order segments, fact that would balance the progres
sion (Fig. 2A). 

The mean slope of the entire channel network could be calculated 
starting from the progression defincd by the :-;mnmed stream falls and 
summed Rtream lengths: 

Sn = l:F/l:L = [Fu(l - Rf-)/(1 - RF)]/[Lu(l - R[)/(1 - RL)] = 
= Fu(l - RY,,) (1 - RL)/L 11 (1 - R[) (1 - RF) (3) 

In order to obtain this value one should know, for both progressions, 
the ratios and values computed for the mainstream. Established for all 
fifth-and sixth-order basins from the studied area, the mean slope of the 
entire channel network records values ranging between first-and second
order slopes. This is quite normal, considering that these Rgements are alHo 
the most numerouR ones. Correlated with the mean ,;lope of the basin 
surface, the mean slope of the stream network indicates a close relation 
between thc two variables and hence, the changes occurring in the channcl 
network show also in the mean basin slope. Going deeper into the analysis 
of these rnlatiorn,, one finds that tectonic movements have a great impact, 
because anticlines and synclines lengthen or narrow down the slopes. The 
mean slope of the channel network is also a very important element for 
the flow processes, as well as for the formation and transmission of high 
flood, erosion and transport that develop through the channel network. 
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THE MUREŞ MOUNTAINS (APUSENI MTS., ROMANIA), 
AN OUTLINE OF MORPHOSTRUCTURE 

AND MORPHOLOGICAL EVOLUTION 

ION MAC 

Les monts de llure~ (l-Ionts Apuseni), reperes morphos1I·1wtnraux et d'evolution morpho
logique. Par rapport ~i l'imagc habituclle du sccteur sud des Monts Apuseni, celle de 
monts volcaniques, Ia communication surprend des traits morphostructuraux beaucoup 
plus complexcs. Sur la hase des donnces geotectoniques et du relief existant on confirme 
que la structuration iniliale a ele guidee par !'axe ophiolilhiquc. Plus tard, celte strul'
ture, en general longiluclinall', a ele fracturec. li cn a resuite trois cornpartimcnls trans
versaux, qui ont evolue cliffercmmcnl. Le processus de strucluralion a ete accompli par 
Ies eruptions neogenes. li cxisll', ainsi, 11,w supcrposition de slyles strucluraux differcnts. 
L'erosion ullerieurc a dcmanlcle bcaucoup ,, l'architeeture • initialc. On est arrive a 
la phase de l'invcrsion geomorphologiquc, jusqu':i la mise cn relief cles , racines, des 
anciens edifices magmaliqucs-,·olcaniqucs, de ccux ledoniqucs de compressio11 el de ceux 
neo-Yolcaniques. 

The wave of morphoclimatic researche1, recorded over the past few 
decades has very much dimini8hed the concern for structunil geomorpho
logy. And the more surprising thh, seenrn to be as the period was marked 
by a revigoration of the geosciences due to thc global t<'ctonics theory. 
It is perhaps the uncertitude that still pen;i8ts in this theory that could 
account, in part at least, for the small number of geomorphological 
approaches. One of the main targets of cunent geomorphological knowled
ge, in the light of new, ideat>, arc the 'orogenic belts', and their major relief. 

Of a great :-;cientific and practica} value appearH tobe the Carpathian
Balkan mountainous system. It occupies a peculiar position at the margin 
of the European and African plates, in the area of the Tethys Ocean shrink
age. Out of this great orogene, the Mlll'C~ Mountains (a compartment of 
the Apuseni Mts. from Romania) repre1,ent a very special sample which, 
interpret.ed morphostructurally and explained morphologically, might 
solve som~~ problems of genesis and evolution ovcr a much ,vid<>r area 
(Săndulescu, 1984). 

The Mureş Mountains, or the 'Mureş zone' (in a geological sense) 
cover the territory situated between the Arieş Valley, the middle valley 
of the Crişul Alb river in the north, and the broad Mureş Vallcy in the 
south (Fig. 1). They constitute an eugeosyncline structural unit (Ianovici 
et al., 1969) encompassed largely by the Getic crystalline massif (Parîng -
Retezat - Poiana Ruscă) and the NorthApusenides (crystalline-Mesozoic). 
Along the western ridge, this structural unit comes into contact with the 
Pannonian Depression, being buried (in the vicinity of Turda city) under 
the Tertiary formations of the Transylvanian DepreRsion. 

The structuml identity of this large unit was first grasped by Loczy 
(1912) who called it the 'Turda Lippa zone', then 'Geosynklinale des Sie-

Hev. Roum. Geol., Geophys., Geogr., Gcographie, Tomc 32, p. 4:l-51, 1988, Bucureşti 
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benbii.rgischen ErzgebirgeR" (1918). At a lat~r date, Macovei and Atanasiu 
(1934) pointed out the special character of its morphostructurc, deno
minating it the Mureş llfountains. Subsequently, the name8 given to 
designate its Rtructure andrelief varieu widely, e.g. Metaliferi Mountains 
(Ianovici et al., 1969, 1976), Mure.y llfoum.tains (Tufescu, 1974 Mac, 
1982, 1987). Often enough, one findR partial discordances between thc 
geologists' and the geographers' space outlook. However, nobody has ever 
conte8ted their ~tructural identity and specific geomorphology. 

O 10 20 30km 

1 

2 

Fig. l. - Geologica! outline of the Mureş Mountains within the Apuseni Mts . : 1, North 
1~puscnides; 2, Mureş Mountains. 

Recent re,;earches have been trying to explain the genesis, evolu
tion and morphostructural and morphological characteristics, proceeding 
from a geotectonic premise. 

A first aspect: the morphotectonic aggregate of the Mure~ Mountains 
belongs to the convergence area of the European and African plates, fea
turing by a mosaic of continental microplates and suture sections produ
ced by the fragmentation of the margins of great continents and the shrink
age of the Tethys Ocean (Gerasimov, 1979; Săndulescu, 1984). In a res
tricted sense, the new geologica! searches (Rădulescu, Săndulescu, 1973 ; 
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Herz, Savu, 1974; Lupu, 1983, 1984, etc.) xituate the :-;tructural zone of 
the l\rme~ at the xouthern margin of the microcontinent formC'd by 
\-VcBtNn 0arpathiarn;, the Eastern Pannonian Basin, and the Northern 
Apmwni Mts, During the Jurassic, thi:-; rnicrocontinent ':w; border~d b:y 
the Transylvanian Oceanic Baxin and tlw Vanlar Oceamc zone (Fig . 2). 
Acconling to Antljelkovie, Lupu (1967), a c:onnection bet,wen thexe two 
zonC's cxbted xorncwhcrc in the Pannonian Basin. The respective tectonic 
zone :-;uffoiwl the impact of the Moe~ian Plate with a north-wcstern drift, 
and of thc Adriatic Plate, moying nurtlnrnr<l. 

Pre-Gosou 
tectogenesis 

co ~1 -,&,, 
:{/5 

:3 ~_'.:,- 6 
)2 

I 

Fig. 2. - Evolution of the East E uropean continental margin in tlH' Tn111syl\·a-
11ian-Pannonian arca .. 4, 1J: cross-sections in the Transy!Yanian area. 11 ·. Carp., 
"\1/esl Carpalhians; Vi, Villany; S.A., South Alpine; "li- . • -Ip ., );orth Apuscnic!es; 
S. :\p, l\lelaliferi Mountains (South Apuscnides); C, ]), Central llacides; 1·, 
Vardar zone; T, Transy!Yanian oceanic zone: P, Penninian Zone: Ji .. U . .J., 
l:3cdclcu magmatic Arc; F, Fenc~ marginal Basin: .4., Adriatic promonlor.,·: JJ, 
Moesian P latform; N.T.F., North Transylvanian Fault; S .T.F. , South Transyl
vauian Fault J, active continental margin; J, minisuture zone; J, splilting arca; 
4, oceanic floor arca; 5, conti nental crust arca; 6, magmatic arc arca (afler 1\1. 

Lupu, Hl84). 

A second aspect i:-; of a dynamic nature ax uphPkl hy Homanian geo
logist,; (cited above) and foreign specialists (Mercier et al., 19î5; Rorvath 
et al., 1977), They contend tbat the structural buil<l-up of thC' tectonic 
zone at the convergence of thc above-mentione.<l plates was achieved 
along two stages: a stage of· distens·ion, characteri:;,;cd br sima,tic rifting 
and f-ipreading, which lasted from the Upper Triassic (3) to the Upper Jmas
sic ( ''/) when an oceanic crust emerged; the other xtage, of compress·iori, 
co-vered at least two great phases (Austrian and Laramian, Săndulescu, 

~ 1984), when the cover sheets and magmatic structures of subsequent stages 
were formed. 

A third aspect: the presence of ophiolites which, according to the 
latest geological litera.ture, may occur witbin 'several tectonic frame
works' (Nicolae, 1983) : in thc area of ocean floor expansion, in incipient 
refts, in insular arcs and back-arcs. 
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A fourth aRpect : the preRence of opbiolitic 'melange'-type forma
tions, assumed tobe specific to subduction zones. It is considered that the 
Feneş Strata in the Mureş MountainR Rbow all the features pecul:iar to such 
format:ions (Bleahu and Dimian, 1968). The petrographic particular:it:ies 
of the Mureş Mountains consist în the variety of rocks and the successive 
layout of format:ions : melange, flyscb, w:ildflysch, molasse, all of wbich are 
1·elevant for a plate marg:in situation (Dietz, Holden, 1966) undergoing a 
subduct:ion proceRs with the formation of island arcs. 

It is obviom, therefore, that tht\ Tange of problems posed by the 
geotectonic build-up and the possibilities to define the morphostructma,l 
type are extremel)' wide. However, one could dcpict four basic models 
liable to explain the geomorpbological evolution: 

1 - the genesis of Rtructure and tectonicR are specific to the deve
lopment of a geoRyncline (Stille, 19!53); 

2 - the Mureş zone ip, the outcome of the evolution of a classical 
ocean (Rădulescu, Săndulescu, 1973; Herz, Savu, 1974); 

3 - in a first p,tage, the Mureş zone behaved like an ocean floo1· 
zone (expansion) and then to a zone of bilateral subduction (Savu, 1983) 
(Fig.3); 

4 - this zone conesponds to an active continental oceanic margin 
with Rubduction and fonnation of island arcs (Cioflica et al., 1980; Cio
!lica, Nicolae, 1981 ; Nicolae, 1983). 

s 
,,,AMJ)'-.._f 

---- -I t ~ ;-_ Mantie 

S South troogh (bosinl Axial zone 
Reef'sland ere Volcanics 

N 

b 

C 

S N 
M u r e ş z o n e Crocea Mts. 

Rusca Mls Godinesti, Suceava 

'llaim11111111118 
Fig. 3 . - Geoteclo11i c cvolulion of the Mureş zone (H. Savu, 1983, 
model): a, the spreading stage of lhr oceanic zone (Jurassic-Pre-Oxfor
dian); b, the closing stage markctl by bilateral subduction (llpper 
Jurassic-Lower Cretaceous): c, foldin g of the Mureş zone during the 
Austrian and Laramian movements: TP, Transylvanian microplate; 
A.M P, Apuseni Mountains microplale. 1, F!ysch; 2, continental crust; 
3, calcareous rcefs; 4, island arc volcanics ; 5, ocean crust (ophiolitcs); 

6, upper mantlc; 7, major fractures. 
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Yet, applying and validating one of thesl~ models remaim'I an open 
question for geologic-al research and the answer to it could substantiatfl 
man~· morphogenetic explanations. In order of importance these would 
he: defining the type of orogenetic morphostructme and detailing out 
its specific trait;-;; assessing thl\ great stages of evolution in cloRe COI'I'elation 
with geotectonic cycles, and revealing the foatures of the relief as seen 
in the geographical reality. 

Current investigations have afforded an outline of Rome reference 
1)0int:, of morphostructure and of the general geomorphological evolution. 

ln the light of glohal tectonie;-; om' could ;-;a~· that, by erust t:vpe, 
tlw :\[ure~ :\fountains corntitut{i a geotecture 1 (Geral';imov 1976) formed 
from a .\·om1g contim•ntal oceanic suture zone who;-;e main characteristic 
it- a marked mosaie-like ;-;tructure with continental fragmentR (in tlw form 
of the Hrănişca, Arie~cni, Vidolm and Hapolt cr:vstallinl' spur) and ocea
nic crust (tlw ophiolit{! axis). The morphoRtmctural axis, formed of dceply 
rooted rigid rocks, better developed in the westprn part (Techereu-Dro
cea), fading out to complete disappearnnce north-eastward (Trască,u Moun
tains), functioned, as a resistance 'threshold' which hindered the expan
sion of Rubsequent ttictonic proceRRes. One noticeR also a bilat{lral struc
ture diverging toward the two flanks ( Hleahu, 197 4) despit{~ the different 
age of thc lattcr. 

As far as the morphostruetun' is concerncd, the pattern marked 
br the nwntioned structure îs quite decisive, because it generated the 
majo/' morphological hnes oriented west-eastward, south-westward and 
even south-northwaru. At the same time, both the major and the over
lapping structureR have ldt at thc mercy of modelling agents ;-;urfaces, 
volumes aud roeks varying wirlel;v in point of por,;ition a,nu oriimtation, 
diverr,;ifying thereby subsequent interrelationships between the wcto-• 
static anu morphodynamic factors. Here are some :-ignificant examples : 

- the ophiolitic massives Hmm (804 m) and 'Malu (90-! m): despite 
the intru:-ive and effuRive bouies affecting thern, the)' show a west-east
ward orngenic alignment, clearl)' evirl<>nced betwe<'n the Slatina de Mure~ 
and Uw Brad-Deva passage-way:-. Bt>tween the big ophiolitic body of 
the Metaliferi ·Mountains and tlw Jurassic klippe, one notices a close po8i
tional link, with a north alignment of 'l'idges' anu hillocb - Bulzeşti
Vulca,n and a Routh alignment bctween Zarn and G<>oagiu; 

- in the northern part is the 'ridge' of JurasRic limestones, bordered 
to the outsidc by the ophioliteR ; it stands out like a primary orographic 
ridge (Bedeleu-Ciumernar-Dîmbău), accompanied by ,;yncline depressions 
cut into Cretaceous flysch deposits. We witnes8 here a direct adaptation to 
structure (Fig. 4) ; 

- the isolated massives of the Tra;-;că,u Mountains stretch along 
two eastern alignments parallel to the Ciumerna - Bedeleu ridge; they 
are separawd from the latter by two Rtrips of ophiolitic rncks : the first 
starts with the Pleşa Rimeţ-Piatra Ceţii ridge extending into the Piatra 
Craivei-DoRul Blidarului-Corabia massif; the second one encompasses the 
isolated massif, disseminating caRtward, between Meteş and Gîrbova de 
Sus (Cocean, Silvestru, 1988) 1• 

1 Unpublished sclentific report. 
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Since the territorial d.iistribution of the cakareous 'iisolated ma„si
vcs ', playing a klippe-likc role, is necessarily connected wi th the pre::;encc 

· of ophioliteis one finds the proof to the decisive involvement of tlie eal'ly 
magmati1-;m in directioning the major relief. The limestones of the isolat
ed massives are fragments of st,rata from the ophiolitic cover (they are 
not brnught from the basement), strat.a of some autochtbonous deposits, 
sedimented fo·s t in the present zone of distribution of klippen a.nd ophio
lites. These strata ,Ycre fragmented b.\' complex prnccsses of compression, 
faulting, intrusions, volcanic cruptions, epirogenism, earthquakes, t't,<;. 

O 5 lJ15 km 
~ 

Fig. 4. -- Tectonic ou li in c of lhe Soutbern Apuscnidcs (aftcr M. Sănrlulescu, 1984). J, Biba
ria systcm shcct (a, metamorphous formations: b, sedimcnlary formations in Bucium 
zone) : Z, Vidolm shcet: 3, Gro~i shccl: 4, Cris shecl: 5, Fcncş shcel : fi, Curechi u-Stănija 
sbcct; 7, Terchercu-Drocca shcct: 8, .\rdcu shed: 9, Trăscău shcct (Bedeleu); /la, Fondoaia 
sheet (s. str.): JO, Bozcş shcct ; 11, Căbeşti 'shccl·: J Z, Bcjani unit ; 13, supragetic shccts : 

14, Rcmc\i strata: J .5, post-tectonic formations. 

The zone of thc ophiolite ax is aud tbc fonnations intimatd.Y connect
ed with it irnfferc<l subsequcntly oi,cillatory rnovements that imbalanced 
the primary ::;tructure by a thrce-fold ruptural syst('m; north-\\e:,;t -
south-east, cast - we:-;t and south-west - north-east. Some compar t
ments were brought in carly (Upper Jmassic) under the action of e:xogl~
nous rnodelling, being ·weathered down, to the peneplain layer (the luw 
mountaius in the west, 600 - 700 m). Others evolYcd along the same 
structnring line, with ncw ophiolitic scries assotiatBd with thick Creta
ceous fonnation s (Tra:-;că,u 'i\Iountairn;) up to thc Upper Cretaceous, when 
a second moddling stag1.: ,;d in, that emle<l in the Danian-Paleocc·ne 
peneplain. 

The fragm cntation by lllOl'phu., truct.nral 'zones', similar to the 
cunent island arcs, atcounts for tlw geomorphological separation of the 
Mureş Mountains int.o three <li:-;trnd morphostructmal units : the wes
tern unit, tbe ccntral-eastern unit, and tbe northern unit. 
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Thc ruptural dislocations that went on along several stages and in 
varied dircctiom; have shaped anothi>r morphoAtrnctural feature, that of 
fracturf mounfrâns, with new alignnwnts eontrasting to the primar~· linPs. 

Rt>peated rnptural clif;locatiom; placed in tt>ctonic contact forma
tions of various ages and morphological lwhaviour, which led to a diffe
rential erosion relief. Also, a closp association has bc\en establbhecl bet
ween ruptura! clislocatiom; and the magmatism of the Mureş Mountains. 
Thc great magmatic potential of this region, showing up in highly varied 
volcanic structures, hai:; shaped a third morphostructural feature, t.hat 
of volcanic mounta1:ns. The volcanic structural build-up occm-rPrl during 
stweral cycles (Rădulescu, Borcoş, 1967, 1968): Badenian, whcn a general 
subsidence movement took place in the newl~· emerged basins; Sarmatian
Pannonian, simultaneously with up-lift anrl dPcompression movements of 
the magmatic rna,;s; Upper Pannonian - Lower Quat~rnary, "·hen 
magmatir-:111 shifts to thc periphcry affeeting a mon· rigid (often er)·stal
line) and fra{rmented basement, in sub-aerial comlitions. 

The cliversified rang,i of geologic-strnetural ancl palPomorpholo
gical eonditions would explain the gn~at nniet~· of structurei:; anu the vol
eanic relief: rooted structures (volcanoes, subvokanoes), breccias-fillpd 
explosion columns, out-crater structures (accumulations of lavas and p)TO

cla,"tics), rolcanogenic-snl1"mentary struetures (tPrrigenous and volcanogl'Bic 
accumulations in acljacPnt basins). ThP isolated volcanic structures (silllple 
or mi:x:ed) occur in tlw form of volcanic island mountains (Căraciu :Massif), 
while the associated ones (regional structures) make up mountainous 
grouping,; (Ro~ia Nfontană, Mountains). The RpacP arrangement of the 
Neogene magmatism is illustrated by the display of the relief along 
new alignmPnts, P.g. the 'chain' connecting the volcanic bodies of Piatra 
Gurguiată-Săcărîmb-Frăr.;inata-Cetrai:,, or the ,Jidovu- Mă,gum-
Hreaza- Iepurele - Fră,,;ina ta vulcanic ridgc. 

In thP proces:c; of successive structuring, some eclificeR belonging to 
older phases were destroyecl by new volcanic events. At the same time, 
strong erosion procluced a morphostructural invt>rsion. Thus, in the presm1t 
geomorphological lancfacape one finds volcanic infrastructures and sub
volcanic bodies, pillars, cupole:,i, mkrolacolithe:c;, compound bodies, thorns 
and dykes. Little has been preserved from the oarly volumes and edifices. 
An extreme case of the process of denudation tleveloped in the com·se of 
time is that of the t,olcanic pillars which today, through morphological 
inversion erup up as false fans-though roclrn in the centre - encompaR
sed by the fan of weathering fragments (Poieniţa Peak at Baia de A.rit-ş). 

It follows that the morphostructural build-up and the morpholo
gical evolution of the Mureş Mountains took place within interdependent 
processes of lithogenesis, tectonics, magmatism and morphogenesis (with
in a broader geotectonic framework). l\fany previous states, toget,her 
with their morphological resultant1 were partially engulfed up by subse
quent trarnforrnations. \Ye are witrn•ssing a typically palimsestic oroge
netic morphostructure, in the phase of geomorphological inversion uown 

4 - c. 2423 
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to the appearance in the landscape of thc 'root' of the old ma,gmato
volcanic and tectonic comprcs1'ion edifices. 
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LES UNITES PEDO-GEOGRAPHIQUES 
DE LA ROr:l\fANIE* 

~YICOLA.E BARBU 

Romnnia's pedO!Jl'O!Jrllphil'nl nnils. The aulhor l'laboralcs a doublc scheme or ilic soii 
units of Homania according to zonal-L~·pologil'al ancl tcrritorial crilcria. As far as the 
formcr are concerncd, onc ma_,. dislinguish : I - Thc domain of /he plaim and of /he hills 
,1·ith a) thc subdomain or thc plains, wlu·r,· lhe most rcpn•scntalive zonal soils are lhc 
chcrnozemic mollisoils; b) thc suhdomain of lbc platcau hills, whcrc lhl• argiluvisoils arc 
dominant: c) the subdomain or the Subearpalhians. whcrc thc mollisoils ancl thc argi
luvisoils. spcciric lo the cxlracarpatic zo111•, arc 111ixccl wilh cambisoils t~·pical or lile 
Carpathians: I I - Thc Carpathian domain. wilh: a) thc lowcr Carpalhian subclomain 
to wbich thc cambisoils leYcl corrcsponds: b) lhc 111iddlc Carpalhian subdomain (bclwccn 
1:wo and 2000 111), whcrc the spodosoils form th,•ir own lcvl·l: c) lhl• uppcr Carpalhian 
(alpine) subclo111ain, wilh lhe prcdomination of lhc humic-~ilicall' soils (which hclongs 
to lile wnbrisoils. According to lhc laller, tcrrilorial cli,·ision (B). lin· soii covcr is clividcd 
into geographical units of diffcrcnl taxonomic ranks (rcgions. subn·,!.(ions nnd dislricls), 
corresponcling to the annexed table ancl coU11 Ir_,. map (Fig. I). 

JHols-clcs: regionalisation p(•clo-gcographiquc, Houmanie 

Uutilite de delimiter les unite:-; pcdo-geogrnphiqu(•,; <l'un forritoire 
est i1111iscutable, am;si bien du point de vue scientifique-fondamental, 
pom· la comprehemdon du complexe gco-RyRtemique a des degres d'orga
nisation differPnts, que du point de YUC pratique, pour une miHe en valeur 
maximale ues ressources du sol. 

Les premiers trayaux de ce g-enre, pour le tNritoirc de la Roumanie, 
apparticnnent aux collectifa forme:-; pai· N. C'(•rnc:-;<'u, V. l\f. Fridland et 
N. Plon\a (1958), N. Florea et V. M. Fri<lland (1960), 1\L Buza ct X. Plorea 
(1983). 'l'out en nom; appuyant :mr ccs realiisatiorn; precieuses, nous avons 
congu mic delimitation des unites de la couverture de sol mieux adaptee 
aux nfres:-;ites de la geographie, sam; pour autant ignorer Ies aspects prati
que:-; qui concerrn~nt le :-;ol en tant que moyen de production. 

~ou:-; eorn;iderom; l(~ schema quc nous proposons et qui e:-;t preSfllte 
da11:-; J,, tableau amwxe 1 comme preliminaire et susceptible d'etrc ame
liore. IJ est st.ructure 8UI' deux planR parallele8 ct complemPntain'S : une 
delimitat.ion zonalP-typologique et une autre, territoriale unitaire (Fig. 1). 

Dan:,; la premiern <lehmitation regionale (A), on a separe deux grands 
domaines pedo-geographiques : un domaine des plaines et des collines et 
un autre, montagneux, nettement differencies sous !'aspect de la compo
sition de la couverture pedologique et des lois de la distribution des sols. 

$ Nous precisons que pour la classification el la denominalion des unites de sol nous 
nous sommes scrvis du Systeme roumain de classification des sols (1980), clabore par un groupc 
de pcdologues roumains cn concordance avcc le systcme FAO-UNESCO et avec Ies caracteris-
tiques specifiqucs des sols de la Roumanie. · 

Rev. Roum. Gcol., Geophys., Geogr., Geographie, Tomc 32, p. 53 - 58, 1988, Bucureşti 
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3 UNITE:S PE:DO GE:OGRAPHIQUES DE LA HOUMANU-: 55 

Fig. 1. - La carlc des uniles pedo-gfographiqucs du tcrriloirc ele la Houmanie. 

J. Jlomnine des plaines pl des t'olllnes. A. l?eyio11 du Banat-Some.~ : a, Plaine de l'ouest (J, Plaine 
du Banal: 2, Plainc des Cri~: 3, Plaim• du Sonn·~): /J. Collines de I'Ouest ( !, Collines du Banal: 
::, Collines des Criş: J, Collines du Solllc~: J, Dcpressionnaire). n, IU_qion Danubiano-Getique: 
0 , I'lain<' Houmainc ( I, Plaine Hournaine rlc 1·ouesl: :!. Plain<' l\oulllainc Central!'): /J, Pla
trau Gclique (J, Occidental: :!, Orienlall. (:, JUyion 1Ja11ubia110-/'011tiq11r: a, Plainc Houmaine 
de l'Esl: /J, Mnrais el llella du llanuhl· ( I . .\larais: J. Oclta): c, l'latcau de la Dobrogea (J, 
Centre-Sud, :!, ;\"ord). D, JUyion Moldova : a, collirll's ele l'Esl el du SE (J, Plaine .\loldave; 
.:, Collincs Birlad-Prui): /J, Plall·au Cenlral el du NO (J, Plaleau piemontan: 2, Plalcau dl' 
Sncean1: 3, Plaleau Ccnlral; ./, Couloir du Sircl). E, Hcgion Transilvainc: a, Plateau Transyl
Yain (J, Plainc Trans~·Jyainc: .?. l'laleau du Solllc~: :;, Colii nes des Tirna\'e: 4, Couloir Olt-Mureş): 
b. Suhcarpates de TransylYanic (Dislricl Cenlral). F. IUyion subcarpaliquc: a, Subearpales :\lol
daYcs ( 7. Subcarpates de :'.';ealll\ : ·:. Suhcarpales dt· Tazlău): /J, Subcarpates de la Courbure 
(1, Subcarpatcs de \"rancea: :!. Su!Jcarpatcs dt• Buz,h1: .J, Suhcarpalcs de Ialomiţa).: c, Subcar-

palcs (;elicprcs (J, Orienlalcs: :!. Occiclcntales). 

II, Homaine des monla11n1's. a. Cwpales Orir11tales (I, I lislricl :-;ord: :!, Centre: J, Sud; 4, 
flcprcssionnaire) : b, Carpalcs de la Courbur,• ( 1, District Extcrit•ur: -~, lntcricur: :;, Dcprcs
sionnaire); c, Carpales ,llcridionules (!,District Centre; .J. Est; ->, Sucl-Oucsl; 4, Depressionnaire); 
d, C:wpales Occidrntalrs (J, :'llonls c\puscni: .·!. i\Jonts Poiana Huscă: :;, :\lonts du Banat: 4, 

l lcpn·ssio1111airc ). 

<-----------------------------------
I. Au domaine dt's plaiues el dtis c·olliues, an·c Ies sou:-;-domaines 

re::;1wctif8, conespondent, en tant que principalcs zones de sol, Ies 
moll1'.sols et Ies argil11 m·sols - la cla:,;:,;e des mollisols ( chernozemiques) 
etant representative pom· le niveau des basses plaines peripheriques, et 
la cla:-;se des argiluvi:,;ols - pour le niveau des collines et des plateaux. 
Le traitement des plaines et des collines dans un :-;eul domaine a une dou
hle ju:-;tification pedo-geographique: a) Ies deux elasse:,; de wls zonaux qui 
leur corre:,;pondent :-;'interpenetrent souvent, leR mollisols montant aussi 
bien au niveau dei:; colline:,; (smtont dans l'Est du pays) et Ies argiluvisols 
desc(•rnlant egalement au niveau des plaines (surtout dans l'Ouest et le 
Sud) ; b) au niveau de ce:-; deu.x bas etages de relief de la Roumanie c'est 
la zonct11:te horizontale qui se manifeste generalement dam; la geneRe Pt la 
tli:,;tribution des sols (zonalite a pl•u pre:-; longitudinale a l'Ouest et a l'Est 
des CarpateR, latitudinale dan:,; le Sud de celles-ci et concentrique clan:-; le 
Plaieau Transylvain), con:-;equence de l'influence des bio-climats envi
ronnants. L'action convergente de ces influences et la presence de la cein
ture rnontagneuse a:,;surent une disposition relativement concentrique de 
ce:-; d('tt:\ zones, avec leur:; :,;ou::;-zones de sol, a l'exterieur et a, l'interieur du 
do111ai11e carpatique. La zonali te verticale fait sentir elle aussi son influence 
dans ('(' domaine: la preuve en est la preponderance des mollisols au ni
veau 1le:,; plaines et des argiluvisols au niveau des collines et des plateaux, 
mai:-; elle r<._•:,;te au :-;e('ond plan a cause de la faible differenciation des deux 
etages de relief et de l'interprenetration frequente des deux classes zonales 
de sol qui leur correspondent. 

Une situation particuliere est representee dans Ies Subcarpates 1, 
ou Ies sols caracteristiques aux plaines (mollisols) et surtout aux collines 
et aux plateaux (argiluvisols) rencontrent les sols specifiques a l'etage 
montagneux inferieur (cambisols), aussi bien dans le systeme de la zona
lite horizontale (de la peripherie vers la montagne) que dans celui de la 

1 Par leur caractere de transition, Ies Subcarpates pourraient constituer meme un domaine 
pedo-geographique distinct entre Ies deux domaines mentionnes. 
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Tableau 1 

A 

Domainc Sous-clo- Zone/Stage I Sous-zone / Region 
maiuc Sous-clage 

sol châtain 
chcrnozcm BAN.\T-SO:\IEŞ 

chcrnozcm cambique 

Plai nes l\IOLLISOLS 
chernozem argiloilluvial 
sol gris 

--1-î DANL:BIANO-
GETIQl'E 

DANCRIANO-
PONTIQl.E 

PLAINES 
ET 

sol brun COLLINES 

sol brun luvique IIIOLDA\'E 

sol brun rougeâlre 

Colii nes ARGILU\'1- sol brun rougeâlrc Iuvi-
SOLS que 

luvisol albique 
THANSYL\"AINE 

13 

Sous-rcgion 

Plainc cl'Ouest 

Collines d'Ouest 

Plai ne Houmai ne 

Plateau (;ctiquc 

Plaine Roumainc 

i\larais ct Delta 
du Danubc 

Plateau ele la Do-
brogea 

Collincs clu SE 

J>laleau Central el 
du :'10 

l'lalcau Transyl-
Yain 

Subcarpates de la 
Transylvanic 

District 

Plaine du Banat 
Plaine des Criş 
Plaine du Someş 

Collines du Uanat 
Collines des Cris 
Colii nes du Son;eş 
Depressionnai re 

Occidental 
Ccnlral 

Occidental 
Cenlral 

Orientale 

\larais du llanubc 
I lclla clu Danubc 

Centre-sud 
Nord 

Platcau :\loldavc 
Coli. Birlad-Prul 

Plateau picmo11lan 
Plateau ele SuccaYa 
Platcau Central 
Conloir cin Sircl 

Plainc Transyl-
vainc 
Platcau du Someş 
Collincs des Tlrnave 
Couloi r Olt- Mureş 

Central 

t11 

"" 
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Subcerpnll'~ \JOLLTSOLS chernozem camhquci 
chcrnozem argiloilluvial 
sol gris 

sol hrun Sl'.BCARPATIQl'E 
sol llrun luviqt1l' 

AH(; JT.l ·n- sol hru11 rouµ;l'~llrc.-. 
SOI.S sol hrun rougl'âlrc luvi-

que 
luvisol alhique 

CA\IBJSOLS sol hrun cu-mcsobasi r111e 
sol brun acide 

Infcricur CA\1131SOLS 
sol hrun cu-m{,solrnsiqne 
sol brun acide 

CAHP:\TIQUE 
l\10:1\TAGNES \Ioycn SPODOSOLS sol brun ferri-illuvial 

podzol 

-

Superi cur C~IBRISOLS sol humique silico.tique 

Subcarpates 
Molclaves 

Subcarpates ele la 
Courburc 

Subcarpates 
Getiques 

Carpatcs 
Oril'nlalcs 

Carpales ele la 
Courlrnre 

Carpates 
i\lcridionalcs 

Carpatcs 
Occidento.les 

de Neamţ 
de Tazli\u 

de Vrancea 
ele I3uzău 
ele Ialomi\a 

Orientales 
Occidentales 

Nord 
Centre 
Sud 
l)cpressionnaire 

Exlerieur 
Inlcricur 
Depressionneire 

Centre 
Est 
Sud-Ouest 
Depressionneire 

l\I. Apuseni 
M. Poiana Ruscă 
1\1. du Banat 
Depressionnuire 

c,, ..,, 
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58 Nil'!'OLAE BARBU 

zonalite verticale (du fond dPs depn•ssions et ju:--qu'au niveau des som
mets ,mbcarpatiques), mettant Pn l\videncP le caractere transitoire de 
cetfr unite du point de vue dt> la eouvertur1• de Rol. Mais, le grand deve
lop1wment des argiluvisols plaide pour le maintien des Subcarpates dans 
le do111aine des collines et des plaines, formant pourtant un sous-domaine 
distinc:t dans son cadre, qui fait la transition vers le dornaine montagneux. 

II. Le domaine montagnPux Pst caracterise par la zonalite verticalf 
dam; la distribution de8 sols, consequence de l'ample deploiemt>nt du relief 
en altitude et de la disposition en etage8 bio-elimatique en C<' sens. C'est 
toujours en ce sens qu'on dh,tingue lPs sous-domaines suivants, avec le:,; 
etages et Ies sous-etages de sol correspondants : 

le sous-dornaine monta,gneu:c -i11ferieur, jusqu'a 1300 m environ, 
correspondant au climat wmpere de montagne et aux forets de feuillus 
ou mixtes (feuillus ct conif~res), oi't la classe des carnbisols forme un etage 
propre, avec Ies sous-etages correRpondant aux deme types de sol qui se 
superposent a la zonalitl~ altitudinale, rc>spectivernent au sol brun eu-meso
basique (jusqu'a 800-lOOO m Pnviron) Pt au sol bnm acide (jusqu'a J:300 m 
environ); 

le sous-dom(iine montag11P1u· moyn1, de 1300 a 1800-2000 menviron, 
appartenant au bio-climat borea,l de montagne a forets de coniferes et au 
bio-climat sous-a.Jpin, correspondant a. l'etage des 8podosols, n•:--pl't•tiye
ment le souR-eta.gc du so] brun fprri-illuvial (1300-1500 111) l't c:dui du 
podzol (1500-2000 m); 

le sous-dornaine montagne1,x superienr (ou alpin), ~L plus de 1800-2000 
m, appartenant au bio-climat alpin typique, ou le plus representatif est le 
sol humico-silicatique, le seul type a caractere zonal parmi Ies umbn:sols. 

La delimitation regionale clP la seconde part.ie du schema (B) a l'Il 

vue la separation de la couvertun• d<' sol en aires territoriales unitaire:,; 
correspondant aux unites geographiqucs de rang different: regions, Rou,,:
regions et districts, donnant ainsi la possibilite ele Ies detailler Pncore, 
en sous-districts, secteurs ct sous-secteurs. Ces unites seront camcteri
sees en bref par le specifique de la composition de Ia couverture de sol, 
par la modali te de dii:;tribution <lcs zone8 ( etages) et sous-zoncs (sou,,;
etages) aln;:que1leR nous nous somme:-- rapporteR dans la pn•miere pa.i·tie 
et par le caracten· cle l'association deces soh; zonm1x aux sub intrazonau:x. 
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SOME ZOOGEOGRAPHICAL ASPECTS IN ROMANIA'S 
CARPATHIAN MOUNTAINS 

C. DRUGESGU 

Quelqurs asprrts zoonfouraphiques des C:arpates roumaines. Dans Ic paysage zoogeogra
phique de la Houmanic, Ies Carpatcs s'imposcnt par Ies trois etages sur lcsqucls Ia faune 
est rcpartie, it savoir: alpin, boreal ct nemoral, disposcs au centre du pays ct modifiant 
le deroulcment normal cn latitudc des zones hiog(•ographiqucs d'Europe; cellcs-ci ne 
se m anifcstent quc dans Ies plai nes du sud-csl (la zone de la stcppc) ct sur Ies colii nes 
ct Ies platcaux cxlra- et inlra-carpaliqucs (la zom· 11c111oralc). A rcmarqucr egalement 
d'autres parlicularilcs zoogcographiqucs deces monlagnes: la disposition en lambcaux de 
la faune alpine, l'cxislcnce des clemcnls 111cridionaux dans la region du sud-onest ct des 
elemcnls de nuanec baltc dans celle rlu nord, la pi-11etr:tliu11 des clemcnls caractcristiqucs 
de Ia plaine, l'cndcmogencsc elcvec ainsi quc la grande variclc taxonomiquc des divers 
complexcs fauniqucs. 

F:.ey words: fauna! clcrncnts. zoogeograpll_\·, Itomanian Carpalhians 

Looking at the composition, palrogeographical evolution, the origrn 
and d.i:.;:,;cmination of the Carpathian fauna in H,omania one distinguisheR 
a numlwr of charactrriRtic Plemrnt:,; imlivid.ualizing it fairly '.vell within 
the faunal realm of Romania. 

An outstanrling- feature, whid1 :.;inglc:.; out thi:.; fauna within the 
zoogcogrnphical larnbcape of Ronrnuia, i:-; it:.; spreading with the altitude 
(;;preiei.; of a diffen.•JLt ecologr arnl origin) : the alpine level extends from 
1700 m (1600 m in :.;ome _places) upwanl:.; in the northern part of the Ea.st
ern Carpathians, and from 1800-18;10 m upwards in the Southern Car
pathian range; tl1<' hon•al level lies l>etween 1200 and 1700 rn upwards 
in tlH· northL•rn part of tlw Eastem Carpathians and frorn 1300 to 1400 m 
and 1800 to 1850 m in Uie Soutlwrn range ; the nemoral level reaches 
below 1~00 m in tlw 11orth1'rll part of thc .Eastern Carpathians and under 
1300 m in the SoutJwrn Carpathians. 

Among the thn'(' faunal forrnation:.;, thP nemoral level covers the 
largest surface an·a, with the l1on•al leY<>l eoming second (extending over 
wider arcas in thc north of the East<•rn Carpathians); the alpine level 
holds thr smallest :.;han.•. A particular fralmc of thiR last level in the Roma
nian C'arpathians i:-; its patch_,. tfo,trihution. It necurs e:.;peciall;r in the 
Retezat, Făgăra? and Hodnei mas:.;ifa. As a matter of fact, this pheno
menon i:.; underlined hr the area:.; :.;heltering sorne alpine elements spread 
in Yariou:-1 sectorn of t]w Euro-A:-iiau mountain:-; from the temperate zone, 
c.g. the birrl A_nthus sp,inoletta, tlw mammab J1icrotw1 nivcilis, Bnpicapra 
rnpicapra, thc lepidopter;; Ere/Jia epiphnm, Glacies alpinata etc. (Fig. 1). 

From a genetic point of view th<• speciPs belonging to the commu
nities that populat{· tlw:.;e altitml<> l<>Yeb an· of different origim : thoRe 
on tlw nemoral levcl originat<> <•spedall.v frnm the Mediterranean refuge, 

l{cv. Houm. Gcol., Gcophys., Geogr., (;fograpllic, To111c :1:1, p. 59-64, 1988, Bucureşti 
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60 C. DHUGESCU 2 

those on the boreal level from tbe Ussuric refuge, wbile tbose populating 
the alpine zone have come from the Scandinavian tundra refuge and 
from rnountain refuges, including the high zones and alpine deserts of 
Tih,, l and Mongolia. 

8 40 80km .._._____, 

Fig. 1. - Areas of thc alpine speril'S Anllius spino/el/a (a) nnd Erebia 
epiphron lranssyl1Ja11ica (b) in the Romanian Carpathians (c): J. Rele
zat; 2. Paring; 3 . Făgăraş: 4. Bucegi; 5. Ciucaş; 6. Căli man; 7. Rod na. 

Âilother characteristic feat.ure of the Romanian Carpathian fauna 
is the wcalth and diversit.:y of it,s taxonomica! cornponents. Speaking of 
birds, ,ve find tbat out of 253 hatehing biTds in Romania, 166 hatch also 
jn tbe Carpathlans. Typical (that is nesting-sedentary) of the Romanian 
Carpathlans are Tetrastes bonasia, Tet1·ao urogallus, Lyruriis tetrix, Picai
des tr1·dactyl1is, Parus ater, P. cristat11s, Nucifraga caryocatactes, Regul'l.is 
ignicapill1is, Glcmcidiu111 pcissen·num. Besides, out of the twenty species of 
am1)bibiarn that livc in Romania, twelve arc rep01 led in the Carpathians; 
Tritunis montando11i, 1'. alpestris, Sala111a11clra salamandrei and Rana 
temporaria are met mainly in the Carpa thian ai ca, . 

ThiR wide diversity is associatcd with anot]1er Rpecific element, of 
exceptional zoogeographic importancc, namely, the extremely high per
centage of cndemics : over 64% from Rornania'R endemic fauna inhabits 
the Carpathians. Some of these species have suggestivc names : Trioza 
biweg1·ca (Homoptera), Carabus raraurense (Coleopteia), Egaeni1s carpa-
thir.us (Opilionida). Similarly, one Fl10uld note ihe existcnce of sorne vigo
rou endcmics in tbe follo,-dng mouniains : Re dna, Rai ău, Că.liman, Ciu
caş, Bucegi, Piatra Craiului, Cozia, Retezat, Dom gled, where se,eral 
Rpecies are originating and sprca<ling out within the bo1111daries of the e 
Carpathian units. 
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3 ZOOGEOGRAPHlCAL ASPECTS IN ROMANIA'S CARPATHIANS 61 

Note,vorthy among the Carpathian endemic forms are those belong
ing to the Gasteropoda, viz. the numerous species of the .A.lapia genus, 
and tbis genus itself (Fig. 2). 

Fig. 2. - The sprcading of the species of the Alopia genus in the Carpathians : A. bielzii (bi.); 
A. bogalensis (bo.); A. canescens (c.); A. {i1ssi (f.); A. glauca (gl.); A. glorifica (g.); A. hele
nae (h.); A . hildegarde (hi.); A. livida (1.) A. lischkeana (ii.); A . ma{leiana (ma.); A. meschen
dor{eri (me.) A. nixa (b); . ...t. nefasta (ne.); A. cyclosloma (o.); A. plumbea (p); A. straminicollis 
(s); A. subcosticollis (sb.); A. soosiana (so.); A . vranceana (v.); A. valachensis (vi.); - - - the 

Carpathian axis (after V. Grossu, 1983). 

Beside this large and important group of snails, a first-ran.k endemic, 
of great paleofaunistic value, is also Trituriis montandoni, found from the 
Southern Carpathians to the Sudetes Mts . It is a species that had evol
ved probably just before the glacial period set in in the Carpathians and 
had been adapting itself to the austere life conditions of that climate, 
fact that won it the name of "glacial-resistant". 
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Going into great-ier detail with the analysis of the Carpathian ende
mic elements we would mention some other aspects, too, namely, their 
occunence over very limited areas, hence a marked vicariousness, a phe
nomenon easily detectable within one and the same group of Alopia from 
various Carpathian massifs, e.g. the species of Alopia canescens, A. nefasta, 
A. 1,alachensis and A. helenae inhahiting all an area limit,ed only to the 
Ciucaş ma:,;:-;if (Fig. 2). 

Beside the endemism within a species, :,;everal endemic sub-species 
livc in the Homanian 0arpathian:;, most of them having vigorous morpho
logical characters, fact that confer:,; them taxonomic :'itability. ThiH pheno
nwnon was followed up in time and found to be real in se...-eral hunting 
HpPcies : C,wrns elaphus montanus, Sus scropha atilla, Lepus europaeus 
transsylvanicus, J[ustela z,uterola transsylvanica, Ilupicapra r-upicapra 
carpathica. 

Although there are few data available, -..ve could assume that Home 
Carpathian regiom, enjoying a warmer climate, like the calcareous zones 
in the Banat mountains, Mehedinţi 'l'ableland and Apuseni mountains, 
the sheltered valleys on the :,;outhern ridg<> of the Southem and v\~estern 
Carpathians (the Cerna Yaller, tlw Nera Yalley), could havP formed small 
"glacial refuges" dming the glaciations, and there the representatives of 
Tertiary biogeographical formations could sw:vive, becoming Tertiary 
relicts in the present fauna of Romania, e.g. Ischiropsalis dacica (Opilio
nida) and Chilostorna (Drobaecia) maeotica (Gastropoda). 

It is interesting to note the great number of glacial relicts existing 
in the Romanian Carpathians. Thesc species, brought in by the glaciation, 
sheltcred after the glacier:,; had melted in the oligotrophic and Rt{ireother
mal en...-ironment,; from the alpine and boreal realm:,;; they are tlw most 
typical and numcrous relicts recorded in the fauna of Homania. The majo
rity of these species extend over disjunct boreo-alpinc arcas ( Colias palae
no, Erebict euryale ), arcto-alpine ( Amara erratica ), borno-montane ( Picoi
des tridactylus ), or are circumscribed to the Alpine-Carpathian-Cauca
sian chain ( Ilup,icapra ritpicapra) or only to some sectorn of the 0arpa
thian rnountains ( Tetrau itrogallus rndolfi). 

As regards the horizontal distribution of animah; in the Romanian 
0arpathiam;, we would point out the huge cornpositional variations bet
ween the northern an<l southern sector,; of these mountains. 'J'hu,;, in the 
south-western part of the Rornanian Carpathians then' live very many 
,;outhern species, sorne of which constitute sud-MeditBnanean faunistic 
complexes. Among the best known southern clements occurring in the 
south-western part of these mountains we would mention the gastieropods : 
Campylaea trizona, Idylla rugicollis, Xerocampylaea zelebori, the lepidop
tcrs Pieris ma-nni, Lemonia balcanica, the homoptier 1'ettig,ia orni, the lum
bricides Allolobophora robusta, A. mehadien8is, the reptiles Testudo her
manni, V ip era mnmod.1Jies ammodytes, the bird Emberiza cirlus etc. 

In the northern sector of the Romanian 0arpathians one is surpri
sed by the abundance and low altitude where some mountainou:,; elem
ent;;; occur e.g. Dryocopus martius, Parus ater, P. montanus, P. cristatus, 
Btrfr uralensis, Glaucidium passerinum, Titrdus torqirntus, Pritnella 
modi,llaris. 
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At the same time, there are some species whof;e southern boundary 
cro88es the northern 8ector of the Homanian Carpathians : Erebia medilsa 
slavkiana (Lepidoptera), T1:pula s1:mulans (Diptma), Allolobophora car
pathica (Lumbricida), Lyrurus tetr·i.1.· (Aves). In winter these are joined by 
a number of elements specific to septentriorn1l Emope, like Ginclus cinclus 
cinclus. It is alfio in this place that another ,Yinter guest, Turdus pilaris, 
was reported for the first time in Homania (1966) and, due to its rapid 
expansion, is now found in the Southern Carpathiam, too. 

Some other major differencPs have been pstablished hy anatomo
morphological analyses in the physiognomy of tlw fauna occmring in 
the two extrernities of the Carpathian range in Romania. In the northern 
part there are fonm; which ha,P a dark!:'r shade due fo tlw severer envi
ronmental conditions (low temp'-'ratmes, great humidity) regiRtered in 
this part of the country. The characters of these mclanian forms are even 
more Rtriking in the \Yooded Carpathians e.g. Sdurus Tulgaris carpatM
cus (Mammalia), Tipula carpathica (Diptern). 

On the same line, quite convincing are the phenological manifeRta
tions of some migratory birds. For example Streptopelia turtur, Ficedula 
albicolis and Syh,ia atricapilla arrive in the Bistriţa Valley (Moldavia) 
in spring by 22, 17 and 23 days, respectively later than in the south-west 
Carpathian valleyil. In autumn tlw pieture is reversed, i.e. the birds from 
the northern Romanian Carpathians start leaving earlier than those from 
the southern parts. 

It has also been remarked that, in Romania, the number of winte.r 
guest birds increases from north to south as ecological factors grow more 
propiciow, for ilome bird groups. Thm,, in winter, from the Ukraine, tlwre 
come four species to Wooded Carpathians, twelve species to the Bistriţa 
Basin (Eastern Carpathiam) and 14 ilpecies to the Pa,rîng-Vîlcan zone 
(Southern Carpathians). 

'I.'he presence of some northern elements in the Carpathian fauna 
of )'laramme:;; is a zoogeographical proof of their relationship with the 
Eastprn Bcskicls )Iountains, forrning together a complex geographical 
unit: tlw Heskido-::\faramure~ Carpathiarn. 

The occurrence of numerouR ilouthern elemcnts (espeeiall:v Halkan, 
sub-:Mecliterranean and Mcdit('rranean), in the mountains of Banat and 
Mehedinţi underlines their strung affinit~- with the south-Danubian ran
ges (which do not form a major zoogeographical boundary) down to the 
Nishava-'Pimoc passageway, making up toget,her the Carpathians of the 
Iron Gate zone. 

In both cases, the similarit~- b<'t,w•c>n the different secfors of the 
two geographical units (thP. Beskido-J\faramureş and the Iron Gate Car
pathians, 1·espectfrely) an• Pven mon· obvious from a geomorphological, 
elimatic and floristic aspect (MihfLilescu, 1963). 

Uespite their having Rome peculiar zoogeographical features, these 
two extreme geographical groupR of thP south-eastern Carpathians pre
serve the general characteristic:-; of Uw latter, coru;tituting their compo1wnt 
part. 
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Although quit.e massive, with altitudes and a mountainous climat.e 
that prevent some lowland species from Rpreading upwards, the Roma
nian Carpathians show nevertheless a series of zooelements from the plain 
areas, many inhabiting their periphery; however certain species do pene
trate rather deep inside. This is duc, on the one hand, to certain Carpa
thian sections recording gradual transitions from highland to lowfand and 
on the otller hand, to the rich network of valleys opening largely to the 
Io,n·r zones. Some species have reached as far as the alpine levei, e.g. 
Lepus europaeus, ..11ficrotus arvalis (which produced even an alpine sub
species heptneri); other species stopped at various heights, like the lepido
pter Cledeobia moldavica, the tisanopter Haplothrips reuteri, the bircl Perdix 
perchx etc. 

As the anthropic areas are expanding (secondary meadows, agri
cultmal crops, orchards), the penetration of the lowland fauna intensified, 
with the occurrence of agropratic species becoming ever so frequent: 
Corn1x cornix, Pica pica, Ooleus monedula, Alaitda arvensis, Lanius collu-. 
r·io, L. minor, Sylvia citrruca, Jynx torquilla, Orex crex, Ooturnix coturnix, 
Sturnus V'Ulgaris. 

The selective integration of zooelemrnts, of distinctive ecology and 
origin, into different Carpathian coenosm; was facilitated by the mosaic 
of environmental conditions existing in the varied Carpathian biotopes. 

To sum up, we would say that in the geographical landscapj of 
Romania the Carpathian fauna is individualized by faunal levels,by the 
great nu·nber of species, numerous endemics, wealth of glacial relicts, a 
distinct zootaxonomy between the southern and northern sectors, the 
penetration of certain lowland elements, some of them up to the alpine 
crests, and the patch-like expansion of the alpine level. 
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SO:ME OHGAKl~JX({ PHOBLEl\fS IN TIIE D.A.:NljJlbJ 
J)EJ/1'.\ GEOGJL.\.PHICAL SPACE* 

J)J,'J'HE U.ÎŞTESCT, JJASARAB DRIGA 

Prohli,mes de l"uf!1nnbntio11 dr l"t•spucr !J<'l'!lrophh111t' dans Ir llel ta du llanubr. Le lJl'lta, 
du llanuht•. la plus j,•unc unite gcogrnphiquc de Houmanie (cn,·iron 10 OOO ans) 
,•sl l'll 1·011 li11ul'llt• ex lt•nsion lt•r-ri loriale, :1 la suite du proc,·ssus cl'acctmiula Lion des 
alluYions C'll face dt•s lrois bras (Chilia, Sulina el Sfintu Gheorghe). l>t-sa surl'acc aclucllc 
de 4152 km~ (sans lt,s limans de Ia rh·c gauchc du bras de C:hilia - cn ljl{SS - ct le 
complexe lagu11airt• Hazim - ~irroic) la plupart - c11viron 80 % - rt•,·icnl :'1 la Hou• 
mani<'. I.'ulilisalion clu Lras dc Sulina dans Ic transport maritime di-s la sccondc moilic 
du X 1xe siedl'. clt•s :111:rcs bras dans Ic transport fluvial, de J'inlericur du rlella :'1 des 
lins piscicolcs. ,igricnlcs, d'cxploilation du roseau, s~•lvicolcs, tumistiqucs ct d'aulres a 
impuse J'an1enagl'11H·n l dC' J'l'spacc dl'llaiquc 1·11 plusicurs etapcs ct selou plusicurs con
t·t•p lions. En Yue ele 1';1111(•11:1gcmcn l ct de la valuri sa lion diffcrcncicc de cel te uni le 
g~ogmphiqur rla11s Ir l'onlcxtc du 111ai11tit•n dC' l'equilibrc (,cologique ci ele la prolcclion 
du paysuge spe·_·ifiqu,· rl'nn,· riche faune ornil hologiqu<", 011 ,·xamin,· d'tml' ma11ierc 
s~·slemiqne Ies :o sous-unilcs naturcllt•s selon 5 sous-syslcmcs (hypsomclric, climat, 
h.\·urogrnphic, vegclalion, sols), af\n de dclerminer Ic mode Ic plus adcquat d'ulilisali-
011. Sur cl'llc :rnalysc on a clahorc Ic modele de l'organisalion oplimale de I'cspace cin 
clPlla du Danuhe, mod~lc rl'flclc par Ic tablrau 11° 1 el la carte annrxcc. 

1,,-y 1/Jords: la11cl ulili,.alion. land managcmcnl. sysl<'m anulysis, ecologic.al equilibrium, 
l>a1111bc Delia 

Using judieiouslr tlw natmal rnRuurces and orgarnzmg appropria
t<•l_y tlw Danulw ])('Ita geographical Rpace means taking into account tlw 
spt>cifi<· l·onclitions of the genesiR arnl pn•Rent l'volution of this geogra.phi
<.:al unit, whoisl' agl\ iR 110 oldf'r than 10,000 -12,000 years. 

'l'lw (\tnergenel' a.ml development of the Danube Delta was fav01ued 
by ilH• preRPTIC<~ of a continental shelf extending ov<•.r some 180 km on 
the north-wt>steru eoast of the Black Sea and of a forrner coastal gulf 
Rtretehing between t,he Bugeac Plain (USSR,) arnl the Dunavăţ; beside 
th<>re is the annual discharge (200 km 3

) and suspen<led Rediment load 
(60 million ton:,) of the Danubc>, the biggeRt one within the baRin of the 
Black Sea, the low amplitude of the tides (9-12 cm) and the N -S sea
eoast currentf; in thi:,; marine sector. 

'rhe eom bincd action of aU these factors has outlined and favoured 
tlw graduaJ expansion of the Danube Delta, while the climat.e and wat.er 
balance of the Rlack Sea basin had largely remained constant. Today, 
the Danube Delta Rurface area is e8timated to 4,152 km2, most•of while 
lie8 on Romauian territory (i.l.'. 3,307 km 2, 80 ',,, respectively) ( Gâştescu, 
1986). 

Tlw palacogeographical evolution of the ddta space indicat.es that 
it has evolved i.ru;i<le the coastal gulf, from th(i Wt.\St to the east a,nd from 

. • Papcr presented at the scit•ntific session or the Section of Geology, Gcoph_vsics and 
Geography, Homanian Academy, l\la)'. 18, 1986. 

Hev. TTou111. Geo!., Gcophys„ Geo_~r, 1;,•ographie, Tollll' :12, Jl. 65-70, l!Jll1'. llll<'.lll'CŞli 
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t.lw south to thc uorth; thc oldcst arm is Sfintu Uhcorghc (which îs now 
t;aking over 21 % of the Danulw flow), the .rnungN,t iH Chilia (with 60% 
of tlutt flow) which i:-: cvinced also by the int-.msity of currcnt delta cxpan
::sion proccsscs taking place at tlw mouths of th,is(\ anns. 

Over thc pa<;t century, the delta coast-lirw has hce11 rec('ssing (b.v 
a max imurn of 17 .!i m/ycar in front of Ro~u lak<•) rllw to a gentle marirn• 
t,rnn:;grcssion (0.18-0.20 cm/yt\:tr) and a rcduccd Danuh',\ solid load. 
In consequcncc, the Danubi\ DP!ta is asimmed to han\ lost about 700 hec
t,arcs betwceu thc ycars 1962 and 1983 (cau;;<Hl h_\. an accumulation, 
withdrnwl halancc) (Gâ~tescu, Driga, 1986). 

ln thc specific conditions that havt\ led to Ll1(• formatfon and (\Volu
tion of thc Dauuhc Delta terril!ll',V, thc deposits found lwre aro of fluvial 
(80%) and sea shell (20%) origin. Besilfo tlwsc, t,h<'rc an\ Urn lo<•Rsoi<l 
dcposits of tlw prcdcltaic field,; of Chilia arnl Stipoc. 
· '!'ho stagcwise <.•vulntion ol' the delta arca w,ts depNtdcnt upon tlw 
intN·action and intcrn~ity of thc genetic proce,;s and thh-1 is minored by 
thc present hypsometrical configurntion. 'Phus, tlw \\·c.stern fluvial sector 
of tlw delta, which is older anu strongl_v alluviat<•d, records a highcr aY-e
rage altitude than the eastern, fluvio-marinc sector whcre orw find,; vast 
depressions coverwl hy natural lakc1-,, reerl plots anrl floatiug rced islands ; 
hetwcen tlwse scctors, or imiide thmn thcre lic Uw top high z01ws formed 
from the old marine levccs (Letea 12.4 m arnl (\uwmnan 7 m) as wdl as 
prnleltaic outlicrs (Chilia 7 .1 111 and Stipoc). 

'lthc alluvia dcposited hy oV<'t'flooding or deeanting insidc the d<'lta 
as wdl as Uie sauds from tlw marirw levoos an<l offshorc lrnt·s constitutc 
the soil cover in v~1rious incipient, formation stages, having a varied produc
Uvc potential fit for the growth of hydrophilc, an\nac.(lous aud halophilc 
plants. 

'Iihese condition,; have shapo1l or complex, rich and original laud
scape l'or thc Danube Delta (delta hiome), of grt\at scientific, aesthetie 
and (\conon1ic valuc, which man has cvcr so ofl;(m u"ed and alt(\red . .As, 
in tlw hcginning, he worked upou tlrn delta :,;pa,cc iguoriug tlrn frag]e ecolo
gie.al halance and thc oxtremely great importancc of some natural ecos_ys
tA.nns, we dccn.ied it useful to attempt ~t geographieal analysis of tlw diffe
rent suh-unit,; of this l;(~rritory by making a statistical-maUwmatical appro
ach in tlw light of thc s~·stems tlwory, in additioH to an in-<lepth study of 
tht\ development of natural process<)S iu this rcgion ovcr a lougcr lapse 
of timc. 

'roclay, the nanubD Delta g,mgraphical spftC~\ is constitntcd of t,hc 
natural and th<.i anthropic sy,;tmns, tlmt are closdy interrelating ;· t;hc pl'in
cipal ,mbsystcms of the dclta's natural, specific ,;ystem am tlw hy<lrolo
gical, climatic, vegetation aud soil suhsystcms (Fig. 1). 

'l'he natural org,1nization of the delta spac(\ is govcrued h,r t.lw anuual 
water cyclc of thc river; aş a component part of the hydrological suhs_ystcm 
tlw latter rcprmw.nts tlw dynamic element (wafor voluuw p:xchangrn; 
exchange index and type of circulation within tlw watcr nPt\\·ork), a,<; tht~ 
water is tho main supplicr of matel'ial and eiwrg,r for the biotic and ahiotic 
processo.'l taking place in the !leita arca. 'l'hc "static" component of this 
1mb~ystom is madc up of a network of channels, natural brookf; (over 
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. .. 
SOME ORGANIZING PROBLEMS IN THE DANUBE DELTA 

3,500 km) and lakeR (9.2% of the delta ,mrfacc) that cany part of thc Pllergy 
and materials. : . ,., ' ' ' . . ··... •. . · 

The hypsometrical system nweals that 21 % of this territory lics 
below the Rlack Sea "O" levei, 55% bc1tween O and 1 m and 18% hetween 
1 m and 2 m; it frJllo,,·s that 94% of tlw"delta arl'a s(Tet('}l(>S helow +2 m. 
This aspect shirnld be taken foto acco1h1t ,vlw1t prnc·c·t>ding to tht• rnana
gement and evaluation of it:;; reso'tu·ceH. 

'l'he climate subsystem is an i111portant Prnirg_\· supplier, it l,riugs 
in the highest amount of soţar energy (125-13::i kcal/em 2/yc•ar); tlw 
mean annual temperature iR 11°0 a11cl it ii; he1'e that the s·mallt•st qirn,ntity 
of precipiţ~tions in Romania (4oo·.'_ 450 mni/year) falls, yet c•vaporation 
and evapotranspiration (950-1,0qQrp.m/Ye'~r); specific t() each bioto:pe. 

'l'he vegetation Rubsystem Îs characteriRtic and :1zonal n~forreq. to tlw 
1najor climate eornlitions. It includes five principal foţ"mations (med plots, 
floating reed islands, woods, grazes; aiid semifixt.•d ~aiids with a1·t areni
coious vegetation); estimated in percentages 'and hcictarnH. 
' ' The litho-pedological substratum, repr~sented bi. ţhe pedo-textural 
Rubsystem, numhers 1_0 soii ţypfS that cover ~7 % of the delta surface : 

. from solaIJ.ized gleid to the young humid soils; wiţh psammosoils marine 
RandR, physically immature gley soils and mossy and organic soils prevail
il),g. As qµantifying the soils wa!'l not f~asibh•, tlwy \n•n• outli1wrl by 
severa! properties (texture, p.fl, humus, CaO0 3 ) exprC:•ssc•<l in average 
meaps. ' ! . ' ' ' 

J\fan's intervention was felt primarily in the changes he wrought 
upon the natural organization of this territory, limiting tlw natural ('volu
tion artd intensifying tlie anthropîc development of C(•rtain zones. 

Tlie major changes that havc aff<~cted first ancl foremost tlw water 
network, hence the ci'rculation of 'watt•r, haw startc•<l ·with 1·petif~·i.1Lg the 
Sulina 'arm (1862-1902) to turn it into a m::i,rirn• irnvigation waterwa~·. 
Further on they inyolved thP inland clrnrnwls ( lhuun-ăţ awl Dranov in 
early 20th century, Litcov-Oaraoni1a11, Sireasa, Panlina, EraclP, etc·. 
between 1920-194'0), and in ţhe past frw dP(•adt•s tlwy contin1wd ,,·ith 
fish rearing imprnvernc•nts, aiHi. tlw dl'YPlopmPnt of agricultural, reed
growing, and affon•station works. 

So, one coulâ safoly say that tlw <lelta spac•(• has ae(1uin•d a, markecl 
anthropic clrn,ractPr ,Yith :n % of i1s tPnitory lwing c·on;recl by all kirnls 
of · enclosurPs (Tab. l). · 

Looking at tlw t.YP<' of works tlrnt am l,piuµ: unclprtakt•n aiHl at tlw 
physiog1:aphical particulari1i(•s of tlie an•a, O]W firnls Hometinws ('PI'iain 
disparitfos that lPacl to a poor e(•.OJ10mic't•ffif'ip11(•~· and a 'chain n•aetion in 
_gistlirbing th,P gt>ogrnphiral <•ompo1w11ts and t•cologkal t•qi1ilibriun1 ba
_lance. 'l'his happ<'ns in tlw <'asP of tlw fish-n'arfog stations Holbina I and 
II s_it{•d on a rno;;sy, a('icl wholl,\· impropc•r sufo,tratc>; similari~·, tlw fish
rearing cPntn•s at ( 'hilia arnl Stipoc an\ pla<•P(l in an•as pofontially rnore 
propicious for larnl ('Ultm·eR <hw fo tlw pn•sern·c• of hwssoiil <l<'posits. 
· Another asppd that must he consiclPrecl when speaking of organi
zing thc dt\lta ~11ar<• is tlw sizp of Ntdosnres, tlwir location ancl the achie
irement i1f an effP('tiv<' watPr Pir('ulation capahk to Pn~me a, fresh i·h·er 
water supply and at the sanw tii11t• (lrain abtcic·hthonom.; aiul allochtho-
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nous pollutants. Shutting up some channels which were actual passagcwap 
for the water flow (e.g. Sireasa ancl Litcov) hacl a negative impact on tlw 
optimal drainage rate in the inlancl areas, iu the lacustrinc complexcs; 
it enhanced eutrophication with negative effects on fish rcaring and on 
other economic activities. In order to obtain effective wat~r clrainage inside 
the delta and strengthen the coasta! sectors subjccted to sea abrasion 
through the deposition of great quantities of alluvia, it i8 necessary to 
maintain, recover and even build up new channels. 

Taking iuto account the present condition of the delta space ancl the 
need to make complex and intensive use of its natural resources, one must 
develop a specific strategy that would harmoniously combine economic 
interests with naturaJ. evolution trends and the consernltion of the flora 
and fauna stock. 

The statistical-mathematical analysis of the inten1<'penclence rela
tionships between the components of a :mbsystem or betwecn subsystemfl 
bas afforded hierarchizing their importance for each of the 27 Dmrnbe 
Delta natural subunits. The results have pointecl out those componcnts 
liable to being altered by man's intervention, have led to the natural 
grouping of subunits by degree of similitude and, în this ,rny, to aRsessing 
natural evolution trends (Fig. 2). 

Wc used the similarity matrix (27 x 27) containing the clistances 
from one operational taxonomic unit (OTU) to the other for each subsys
tem; going on to a five-dimensional taxonomic space (in keeping with thc 
number of natural subsystems assumed) (Fig. 3). 

The geographical conclusions reached indicate the optimal nRes of 
natural res01nces according to the natural, differential cvolution of diR
tinct zone subsystems, provided the ecologica! equilibrium and the elc
ments having a scientific value are preserved. So we have outlined a scheme 
for the organization of the delta space by principal usc areas (Fig. 4) : 

Agricultural areas cover 144 OOO hectares and are fit for field crops 
(70,000 ha), rice cultures, vineyards ancl orchards and the intensive bre
eding of animals (350,000 sheep, 12,000 swine, 350,000 poultry, etc.) în 
industrial estates. Such areas would be the ilets of Tătaru, Babina and 
Cernovca, western Sireasa, Rusca, Bă.lteni, Independenţa, Panlina ; other 
areas (Păpădia, Chilia, Stipoc) will have to be reshaped for this purposc 
and provided with an effective water drainage system. For the same pur
pose, especially for animal breeding, we would recommend the levees of 
Letea, Caraorman, Sărăturile, Crasnicol. 

Fish-rearing areas will include 63,150 hectares meant for the inten
sive and semi-intensive exploitation. The unpropicious natural condi
tions and the natural evolution trends ask for some fish-rearing area to be 
turned into agricultural lands (Chilia, Stipoc, Mahmudia, Rusca), or to 
be left in a semi-natural condition (Holbina I and II) for neutralizing the 
acidity of the mossy substrate. Fishing in natural waters, performed 
along 175,000 bectares shall be limited to the lake complexes ofMatiţa
Merhei, Roşu-Puiu, the network of backwaters and channels and the arms 
of the Danube. Higher outputs ask for an appropriate water flow capable 
of reducing the process of eutrophication (especially în the northern sec
tor of the Matiţa-Merhei complex). 
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5 SOME ORGANIZING PROBLEMS IN THE DANUBE DELTA 69 

Forcst areas cover 29,300 hectarcs and rely on past growing species 
(poplar-trcc). \Ve would rccommcnd, instead of the compact tree-growing 
plantatiorn; a:-; practiscd now (Păpădia, Bălteni) the planting of gallery 
woods along the Danubc armf-, backwat~rs and channels. The two forest 
massivcs on thc Letea and Caraorman lcvees excepting the forest preser
vcs, could be put to bcttcr usc by mclioration works (hygienc measures 
and judicious additions). 

Heed plots had covered in thc past some 70% of the delta surface 
and were intensely exploited in the 1960-1970 period. Today, they have 
been substantially reduced both in point of quality and quantity . .Although 
some reed plots or reed and fish-rearing areas do exist, they should be 
turned into crop culture zoncs (Rusca, Bălteni) as better adequate for such 
uses; thc rced shall be harvestt1d from the dish-rearing areas, with yields 
of 40,000 tons/year. 

Arcas or scientific interest (natural reserves) arc highly valuable by 
iheir original landscapes, by their flora and fauna; they have been 
restricted to the fluvio-marine delta intended to remain under a natural 
water regime. The ornithological rcserves sheltering some 280 species 
(migratory and sedentary) are RoşcarBuhaiova and Perişor-Zătoane, and 
some nesting refuges besides (Somova, Gorgova, Ilganii de Sus, Crişan, 
Uzlina, Independenţa and a few othen; from the Razim-Sinoie complex). 
Thc forPst vegetation, which on the marine levees shows subtropical fear 
tures, will be conserved in thc Lett1a and Caraorman reserves which are 
also places for ihc nesting aud passage of numerous water birds. For the 
8ame purpose, one of the t,hree biosphcre reserves established in Romania 
h; to be found in thc Danube Delta territory. The surface-area allotted to 
the protection of thesc special ecosystmns covers more than 10% of the 
wholc delta spacc. 

The proposals niacle by geographers for thc organizing of the delta 
spacc are aimed at appropriately completing the complex activity deve
loped within thc sevcn economic enforprises of the Danube Delta Central-
1\Iauagemcnt Office sifod in 'l.'ulcea city, which is an optimal organization
~tl framcwork for carrying out the Program of complex exploitation of 
thc Danubc Delta natural resources established in 1983 . .A number of 
mcasures shall bc taken for the training of the manpower needed by the 
special delta ·works, thc construction of some agrozootechnical complexes, 
cvaluation of the biomass, the usc of unconventional energy resourCt1s, all 
of which mean organizing and at the same time bearing upon the geogra
phical space. Without cxhausting the. subject, the geographical viewpoint 
on the problems of space organization reflects the geographical laws that 
goyern thc delta and ·we consider that it should necessarily be observed 
in the process of putting to use the natural and human resources of the 
arca. 

REFERENCES 

Banu, A. C., Rudescu, L. (1065), Delta Dunării, Ed. ştiinţifică, Bucure~ti. 
Bondar, C. (1072), Contribuţii la studiul hidrologic al ieşirii la mare prin gurile Dunării, St. 

hidro!., 1.!II.H., XXX\'. 

https://biblioteca-digitala.ro / http://rjgeo.ro



70 P. GA.5TESCU, B. DRIGA 6 

Brăkscu, r.. (1912), /Jclta ])w1,lrii (.,t'hi(,1 morfologil'ă ). llS H n G, X X XIII. 
Driga, li., Ianoş. I. (Hl86), Co11/rih11/ii mtfodoloyicc pri11i11d oryani:area spa/i11l11i geografic, 

SCGGG. Gcogr., !J:I. 
Gâşlcscu, P. (1985), /,e ·De/./a du· JJwwhe - corulilions d'a111e11ar1rmcnf., 11a/ori.rnlion des ressour

ces nulurdles el mainlien de /'equi/ibrc eco/oyiq11e-, HllGGG, Gcogr., 2!1. 
(;;îştcscu, l'., Brcicr, Ariadna (Hl80), l'rcscn/ challff<'s i11 /he Darwbc Dr/la morphohydrography, 

HHG(~(.;, Gcogr., 21. 
Gâşlcscu, P., lJriga, ll. (HJ8:l), J.es c"mclc'tisliqucs du rryimc h!fdriq11c du ]Ja1111/1c el son cmbou

churc dans la Jlcr. Soire, HH(;(;(i. (~eogr., 27. 
(198G), Jlorphoh!fdroyraphica/ cha11r1rs of l/0111w1iw1 act'Ul11lllalion TJ/at'k Sca coasl line, 

llHGCG, (;cogr., !JO. 
Panin, ::-.;_ (198:1), D/ack Sea roasl line chanyes in 1hr las/ 1n.ooo uer,rs . . \ nrw allcmpl al idcn

lifyiny /he IJwwhc 111011/hs "s descrihed h!f /he ancirn/s., Dacia, Rcv. d'arch. ct 
cl'hist. anc„ nou\'. seric. xx,·11, J-~-

Pclrcscu, I. Gh. (1957), Delta JJ1111<irii - yene:<i .~i cvolu/ir, Ed. şliinţificii, Bucureşti. 
llomancnko, \'. D. (1!184), h'kologiceskir problem// dritu IJunaja pri ispol:ovanii ego vodnyh 

rcsursutJ, SYil'ko, 01, r-:. H. U:'ilgnrin. 

Hccdn•cl .Ja11m11·~· 5, HJ88 Drpartmenl of Physical Geographlf 
lllstilule of Geography 

Bucureşti 

https://biblioteca-digitala.ro / http://rjgeo.ro



GEOGRAPHICAL CONSIDERATIONS REGARDI.NG 
THE EVOLUTION OF BIG CITIES IX HO)IAXIA 

F..:18ILE CTCU 

Consideratlons gcographiqul's coneernant J'ernlulion des nrnndes \"illes de Roumanie. 
Un trait fondamental de l'c,·olution des systcmes urbains <;Ic Houmanic est donnc par 
Ies grandes villcs (avec plus ele 100 OOO habilanls) el parrni ccllcs-ci par ks plus grandcs, 
y compris Bucarcst. Ou mel cu (•Yidencr ks principaux Lrails ele kur l'Yolulion dhno
graphiquc, de kur diYersificalion par la croissancl' conslantl' de !cur basc cconomic111c, 
mais on soulignc aussi lcur posi tion dans Ies 11011\"elles relalions ruralcs-urhaines l'l la 
signification de l'agricullurc urbainc dans Ies slruclurcs dl' ccs villcs. Enfin, 011 argurncn le 
Ic role des grandcs Yilles dans Ic n1slc proccssus d'urlmnisation el dans la slralcgic 
urbainc ele la Houmanic. 

R.cy words: big cities, Homania 

In the post-war period Romauia has umlergone chaugcs in all 0co
nomic, cultural antl social fielcb, due to a cl,vnamism umnatchetl in all 
it:a; history. One of the major expre:a;siom; of this tlynami:-m1 has been the 
urbanization proces:,. 'l'he cunent clinwmdons of the urhanization proccss 
throughout Homania arc a direct resuit of thc consistent polic-y of indus
trialization ancl inten:frve devl'lopmcnt of thc agrieultural, of tlen·loping
thc forcPs of prorludion all oyer tlw eouu1 r~·, of lmrmoniously <lt'Yclnping 
all the counties antl region:-; in Homania. A conl'.liclemble part in thi:-; pro
cess is playetl lly big cities. 

Some tendencies in tlw C'\"olulion of hi!J eities in llomania. lu 1987 
there were in Romania 2;3 big citie:'l -..vith a population of between 100,000-
350,000 inhabitants ancl a 1nctropolita11 city, Buchares1, the capital, 
with 2 million inhabitants. 'l'hetH' cities, by their characteristies of demo
graphic, economic ancl social-cultural conyergencc, arc all urban agglo
merations well clefined in the territory aml functionally. 

The big citim; :a;tanc.1 out in the Romanian urban structures by their 
increasetl demographic potBntial anrl their polarizing capacitr for terri
torial development. Sume aspects underlinetl by the tlemographic position 
of these cities are shown in Table 1. 

Wh(jn analysing the clynamics of the city-network by dcmographic 
size categories, one will noticc that thc position of the big cities changerl, 
especially tluring the last 15 years. 

In 1956, there were only 4 cities with more than 100,000 inhabi
tants (Cluj-Napoca, Iaşi, Ploieşti, Timi~oara) 1, n011e of them having more 
than 160,000 inhabitants (Cluj-Napoca 154,723, Iaşi 112,977). 

1 Bucureşti, very much apart from the olhcr Romanian cities, has not hcen included in 
the present analysis. 

Rev. Roum. Geol., Geophys., Geogr., Grographie, Tomc 32, p. i1-i6, 1988, Bucureşti 
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Year 

1966 

1970 

1975 

1980 

1985 

1987 

Table 1 

Thc rank of big cilies in lhc urban nclwork of l\omania 

100,000-200,000 inhabilanls I 2,lO,OOO-:l00,000 inhabitanls I > :I00,000 i11habilanls 

I 

I no. towns I sma lkst largcst I no. towns I smallcst I largcsl I 110. lowns I smallesl I lar«esl " 
12 lO!l, 700 185,700 

(Sibiu) (Cluj-Napoca) 

I 12 I 120,100 1!12,600 1 202,700 

(Sibiu) (Timişoara) (Cluj-Napoca) 

I 9 I 111,:ioo HJS,400 5 201,600 222,400 

(Baci1n) (Cons lan la) (Galaţi) (Cluj-Napoca) 

I 9 I 111,400 18-1, 900 8 2 l 1,500 W:1,600 

. (Salu :\lare) (Oradea) (l'loicşli) (Conslan\a) 1 - I 3(H, 700 

I 11 I 104,400 185,!lOO 5 208,800 292,800 {Braşov) 

(H.eşi la) (Arad) (Oradea) (Gala\i) 5 309,800 346,600 

I 13 I 101,100 191,100 4 213,000 286,000 (Cluj-Napoca) (Braşov) 

{Tiimnicu- 6 302,000 360,000 
Yllcea) {Mad) (Oradea)) (Craiova) (Galaţi) (Braşov) 

,, 
'"' 

https://biblioteca-digitala.ro / http://rjgeo.ro



3 THE E\.OLUTTON OF nrc. CJTTE.'i I\/ 110,L\'IL\ 

In 1966, t,hc numbcr of the;;e cities gl't to 12, with Cluj-Xapoca 
(18:1,700 inhabitants) at the npper limit. In 1970, the first hig city of over 
200,000 inhabitants wa;; Uluj-Xapoca (202,700 inhabitants). In 197:1, 
another 4 cities fell into this size catcgory of over 200,000 inhabitants, 
none of which fell behind the limit of 300,000 inhabitants until 1980. 
'rhen, Bra~ov was thc first cit)' of over ,300,000 inhabitants, soon joine<l 
in the following 5 yearR hy another 4 citics, and in 198G, by one more. In 
1987, thc big citics -wen1 divided into three size categories as follows : 
1. bctween 100-200,000 inhahitants: 13 eities; 2. between 200-300,000 
inhabitants: 4 citim;; :3. over :300,000 inhabitants: 6 cities. 

Such changes in the clemographic hiflrarchy indicate more clearl~' 
thc aclvanced positiow; of a nnmher of 10 cities (with more than 200,000 
inhabitants). 

The dirnrsiîicalion nnd de\"elopment oî the eeonomic busis oi th e 
big cities. Territorial implicntions. A characteristic of the big citie;:; in 
the last years has lwen their vigorous complex social-economic dc,,elop
ment, a,:;; a result of the great investments macle in all the donrn,ins of 
activity, above all in ind.u:,;try, which have led to a consiclerable broaclen
ing of their economic bash; and thc markecl increase of their population, 
specially due to migration. 

Also, all these cities are very old - some of t.hem severa! century 
old, others several thousands of years old; they are undergoing terri1o
rial and functional developments that have become prominent not only 
on the regional plaue, but also on the national onc. They have always 
been centers of economic polarisation, thus influencing to a variable 
tlegree larger or smaller areas of the surrounding counties. ~l.1hat woulcl 
explain why these cities, together wiih the surrouncling localitics, have 
tmnecl into urban agglomerations, with specific functions and complex 
activi ties. 

The big cit.ies Ret off by their evolution the basic features of the mban 
agglomeraUon, with dc•ep significancc in the general social-economic 
progress of Uomania. 

' Demographic e,·olutions. The complex and steadfast de,elopment of 
the last four decades set off rates of population growth, by far higher than 
these of the other categories of localities. 1-'lms, between 1956, the average 
rate of population increase in the big cities varied from 59.3% for Ploieşti 
to 197 % for Botoşani. Average values over 100% were specific for Piteşti, 
Piatra Neamţ, Constanţa, Bacău, Braşov, Baia Mare (in the decreasing 
order of values). 

In different periocls, the greatest average values ranged between 
15% (Craiova) and 56% (Botoşani). It is worth noting that the cities 
numbering today over 300,000 inhabitants have known in this period a 
substantial increase (25.5-50.3), mostly because of their steadfast social
economic development. 

Other periods show variations of population increases, depending 
upon the rate of social-economic development and their enhanced politi
cal-administrative role of each and every city. To underline the above, 
we would mention that some of these cities underwent important demo
graphlc increases in the 197 5 -1980 period (Piatra Neamţ, Sibiu, Arad, 
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Brăila, ( 'luj-~apora, 'l'i11ii~oarn, Hrn~o,·, Cons(anţa), whilc\ others Pxpe
rielH'l'tl ra ( h<'l' i11siµ;11il'i<·:111 t on<•s ( ( 'raio\·a, Onull'a, 'l'îrgu MnrP~ ). 

H ,w arc to tak<• into necomit 1-lie ahsolutc growth of the big cit~· 
population W<' can Sl'P that tliffPn•nePs pPrnh,ti:; not only in re:,;pect of 
perio<l, but alsa of sizc l'atPgorie:,;. Thns, as far as the great majority of 
the citiPs are C"oncerned (exceptions: Craiova, '.I'îrgu "'.\Jureş, Piatra Neamţ), 
the highest an•ragps of popnlation growth pPr ~-car o<·currell in the 1975-
1980 period, as a rP:mlt of the <'c·onomic ancl social development much 
accelera ted over tha t period, as well as their grea ter poli t'ical-adminis
tra tiYe part, which generated a massive srttlrment of the work fofre in 
the respectfrc citie:,;. 

In the cities that no-w have more that 300,000 inhabitants, tp.e 
average annual increase was of 4,200 to 6,!300 inhabitants between 19~6-
1970 ancl 1970-197;".i, of 11,000 to 20,400 inhabitaut::; between 1975-1980, 
arul finally, of ;":i,200 to 5,600 between 1980-1985 (Fig. 1). 

The cit.ies of over 200,000 inhabitants recorded an av~rage annual 
increase of 3,200 to 5,700 inhahitants betw<:'en 1966-197[; (with the 
exception of Galaţi: more that 6,900 inhabitants hrtwC'en 1966-1975); 
of 5,100 to 9,100 inhabitants between 1975-1980 (again Galaţ,i is an 
exception, in registering an incrcasc of on'r 11,800 inha)Jitants per year 
at that time), and of 3,900 to 9,600 beiween 1980-1985. 

'l'he 13 cities with mon• that 100,000 inhabitants experienced lower 
annual average 'inl'reases : 1,100-3,900 inhahitants per rear between 
1966-1970; 1,700-4,800 inhabitants per year between 1970-1975; 
3,.500 up to 8,200 inhabitants per year in the 197/5-1980 period and, still 
lowC'r l,;'J00-5,300 inhabitants 1wr y<'ar, clming the 1980-1985 period. 

Thl' rural-urban I'l'lations - an <'XJH'('ssion of intensh·e urbani• 
zation. AlongsidP with their demographic aud social-economic develop
ment, in the last cleeadcs Homania's big eities have cstablishcd close 
relations with neighbouring outer territor~·, directly influencing the struc
ture of the active populat ion of loealities, as wcll as their economic, social
cultural ancl urban evoluiion. As a consequence, around these cities there 
appeared areas which harbour activitiPs closely related to these of the 
cities, which thcy are forming a eoh<:'1·ent functional and territorial whole. 
· The big cities thus play au important part in the urban hier~chy 
.owing to their polarisation power of brcadening their sphere of influence. 
The big citics may he considered as "first-rank growing poles" 2, with 
highly complex activities and functions, exerting a great influence on the 
neighbouring areas, materialis<:'d first of all in drawing in these loc.a~i.ties 
into their sphere of influencc, in an intensive social-economic develop
ment process of updating and urbanization. 

The problem of the urban agriculture. In so far as th.e ag,ricu~tural 
structure in thc administrative territory of the big cities is eoncerned, we 
may notice great differcnces both in point of complexity and vqlume. The 
greatest administrative areas bclong to Braşov, Arad, Galaţi and Baia 
Mare (26,750-23,000 ha/roughly 67,000-57,500 acres) alid the smallest 
to Piteşti, Botoşani, Bacău and Craiova (4,000-15,100 ha/10,000-12,500 

2 \'asil.e Cucu (1976), Geografie şi urbani:are, Ed. Junimea, Iaşi, p. 102. 
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aere8). 'l'lw higgest agricultural !:1,reat1 are in A rad, Gala.ţi, Cluj- Napoef\, 
Satu-Ma.re (19,300 - 10,500 ha /roughl,v 48,000 - ~6,f>00 a.eres) while lilw 
,; malle8t are in Braşov, Piteşti aud 'l'îrgu Mure-ş (530 - .1,340 lrn,/rough.ly 
1,.'300 - fi,000 a<.:res). 'l'he greatest a.rable arcax are to bc founcl io Araci, 

t ,,dus. inhab 
3-50 

' 230 -

l6iJ -

80 

60 

40 

- ·-·- 2. 

20 L:..' - ,96~o------13~70----~~--<l!l'f5-.-------- -fSS..--O--------,i88S 

Fi g. I. - Dcmograpllic cvolution of Romania's bi g cilics (1!.H36 - 1985). 
1, 100,000- 200,000 inllabitants; 2, 200,000 - 300,000 in.llabitantş; J, > 300,000 i nhabit;m!-l 
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Brăila, Cluj-Xapoca, 'l'irni:;;oara, Braşov, C'onstauţa), whilc others l'Xpe
riencl'd ratlwr insignifieant oncs ({'raiova, Onulea, Tîrgu :MurP~). 

If we are to takl' into account the absolute growth of the big city 
population wc can see that diffPI'C11CP8 pernh;ts not only in respect of 
JJeriod, but also of :,;ize eategories. Tlnrn, as far as thc great majority of 
the citiex are concerned (exceptions : Craiova, Tîrgu }Jure~, Piatra Neamţ), 
the highcst averages of population growth per ycar oc:curre<l in the 1975-
1980 periocl, as a result of thc C'conomic and social developm<>nt much 
accelcrnted over that period, as ,vell as their greatcr polit'ical-adminis
tratin~ part, which generated a rnassin~ sPttlPment of the work fofre in 
the re1.;pectin1 cities. 

In thP cities that now have more that 300,000 inhabitants, the 
averagc annual increasc wax of 4,200 to 6,i"i00 inhahitants betwcen 1966-
1970 and 1970-197;'3, of 11,000 to 20,400 inhabitauts between 1975-1980, 
ancl fiually, of ti,200 to 5,600 betwPeu 1980--1985 (Fig. 1). 

The cities of over 200,000 inhabitants recol'(lcd an average annual 
increase of 3,200 to 5,700 inhahitants betwepn 1966-197~ (with the 
exception of Galaţi: more that 6,900 inhabitantB hetwt'en 1966-1975); 
of 5,100 to 9,100 inhabitants between 1975-1980 (again Galaţi is an 
exception, in registering an inert'asc of over 11,800 inhal)itants peryear 
at that time), and of 3,900 to 9,600 between 1980-1985. 

The 13 cities with more that 100,000 inhabitants experienced lower 
annual average ·im·reases : 1,100-3,900 inhahitants per rear between 
1966-1970; 1,700-4,800 inhabitants per year between 1970-1975; 
3,500 up to 8,200 inhabitant1.; 1wr ~·ear in the l!J76-1980 period and, still 
lower l,t>00-5,300 inhabitants pPr yPar, cluring the 1980-1985 period. 

Tht' rural-m·ban rrlations - an t•xpression of intensh·e urbani
zation. Alongside with their demographic and social-economic develop
ment, in thc last decadcs Hornania's big cities have establil-,hed close 
relation,; with neighbouring outer territory, directly influencing the struc
ture of the active populat.ion of localities, as well as their economic, social
cultural and urban evolutiou. A:,; a cousequence, around these cities there 
appeared areas which harbour activities closely related to these of the 
cities, which they are forming a coherent functional and territorial whole. 
· The big cities tlnrn play an important part in the urban hierarchy 
owing to their polarisation power of breadening their sphere of influ_ence. 
The big citics may bc consideretl ax "first-rank growing poles" 2, with 
highly complex activities aml functions, exerting a great influence on the 
neighbouring areas, materialised first of all in drawing in these loc.a~i,ties 
iuto their sphere of influence, in an intensive social-economic develop
ment process of updating and urbanization. 

Tlrn problem of the urban H!JI'iculture. In so far as th_e ag_ricu,ltural 
structure in the administrative territory of the big cities i8 concerned, :we 
may notice great differences both in point of cornplexity and vo.lume. The 
greatest administrative arPaR belong to Braşov, Arad, Galaţi and Baia 
Mare (26,750-23,000 ha/rougbly 67,000-57,500 acres) and the smallest 
to Piteşti, Botoşani, Bacău and Craiova (4,000 -15,100 ha/10,000 -12,500 

2 Vasil.e Cucu (1976), Geografie şi urbanizare, Ed. Junimea, laşi, p. 102. 
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acres). 'Cbe higgcst a,gricultmal areas are in Arad, Galaţi, Cluj-Napoca, 
Satu- Mare (19,300 - 10,50~ .ha/roughly 48,000 - 26,500 acrcs) while the 
smallest are in Braşov, Piteşti aod 'l'îrgu Mureş (530 - 1,340 ha/ro..1ghly 
1,300 -5,000 a<:r-es). 1'he greatest a.rable areas arc to bc found in Arad, 

I 
2,·a2 

120 

100 

40 

20~·- ~--------,c------~ ---.-------------------~ 
~ f!BO 188,-1966 

Fig. I. - Dcmograpbic evolution of Romania's big cilics (1966 - 1985). 
1, 100,000- 200,000 inbabitants; 2,200 ,000- 300,000 inhabilantş; J , > 300,000 inhabit;tnţ.<ţ. 
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Galaţ,i aud Satu ~fare (18,000 bi1-H,l00 ha/45,000-2~500 acrcx) whik 
1Jw smallcst onex occur in Pit,<_'f:ih a.rul Baia Mar(\ (~-330-620 ha/1,000-1,.500 
a.eres). 'L'hc agriculturnl potpntial v:u:ies ver~' mueh in point- of the ara,blP 
bases within thc administrativp territorics of the big eitfox, irrexpecti,e of 
their geographieal position anu 1 ht• xppcifie ehai·ac·1.t>1;stics of thcir prodrn·
tion. Thesc differeneps mirror abo splf-supply possihilit it>s. 

'l'hm, through tlwir comph•x development, tlw hig- c•.itiex pmver
fully influcncc the rural area, eonvcying them, by nlt'm1s of tlwir economi1·, 
cultural, i,;cicntific antl 1soeial C'hannels, the i-pecifie foa.tm•ps of the 11rhall 
environment. 

Hrccivc-cl Fdiruary lf,, 1987 1Jrpar/111('J1/ 11[ Gt•figraph/J 
Unincrsil!I of JJ11c11rr.~li 
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P.ARTICULARITES GEOGRAPHIQUES DU DEVELOPPE
}IENT DES LOCALITES DE ROl7l\IANIE, DEVENrES 

YILLES APRES LA SECONDE GUERRE MONDIAL.E* 

~-ESELIYA URUCU, SILl-'IA DOBRE 

f;ro,1raphic·al 1mrtirulariti!'S ol the d<',·clopment oi th<' localiti!'S which berame ton-ns in 
Ilomania ail!'r n·orld \\"ar II. Thc localilics whieh bccame towns in thc scconcl half 
oflhc20lhcl'nlur_,·.especiallyhctwcen 1956-Hl68,slandfor45 per cent of thc prcscnt 
whol1· tlllllllll'r of Homania's towns. More than '.l/4 of thcrn arc srnall localitics, having 
0111_\' h!'lwr1·11 10.00U lll)d 15,000 inhabitans. which also cxplains thcir rcduccd sharc in 
l11e total mltan popunPlion of thc countr>· (12.4 in 1945). Thc recent dcmographic ancl 
,-ocio-cconomic cYolulion of this categor_,- of ncw towns shows a great varicly of cases. 
Thc mosl d>'namic pron•cl to bc tbe industrial ccntrcs, wilh a more cliYcrsificcl profile, 
ancl some health rcsorts of national intercst. unclcrlying thc important role of thc indus• 
lrialization during thc 60s ancl 70s as wcll as of thc public serYices in lhc process of 
Homania's urbanization. -

,llols-cles: Yilks nouYelles, (•volution clemographiquc, Houmanic 

1 >am, l'ample processus d'tubanh,ation deroule en Roumanie au 
c·ours du XX" :c;iede, le c.lJ.angement du statut juridique de certaines loca,.. 
lill~s rurales a constitue un important moyen de developpement du reseau 
urbain national et de concentration croissante de la population dans Ies 
villes. De 1912 a 1987 le nombre deR villeR de la Roumanie a double, s'ele
-vant de 119 a 237 (tableau 1) et la population urbaine a preRque quintuple. 

Tablcau 1 

Evolution numerique du reseau urhain, de 1912 ii 1986 

1912 ', 1930 i 1941 I 1948 I 1956 i 1960 ' 1966 i 1968"1 1981 I 1986 

Lo caii tcs devenucs 
ou rcdcvenues vi I-
lrs - 28 4 6 33 · 12 - 53 
·\"illcs rcdevenucs 
,·i llages - 5 - - 14 - - -
Nomhre total ele 
vi lles 119 142 146 152 171 183 183 236 
Total de la popula-
tion urbainc (en 
millions d'habi-
tants) . 2,0 3,0 2,2 3,7 4,7 5,9 6,2 7,1 

* Y compris le& localites cleclarees villes clu 15.03.1966 au 16.03.1968 . 

• 

1 -
- -

237 237 

10,4 11,5 

* Communication presen tec cn seance publiquc a !'Institut ele Geographie, Bucarcst, 
fenier 1987. 

RcY. Roum. Geo!., Geophys., Geogr., Geographie, Tome 32, p. 77-84, 1988, Bucureşti 
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L 'augmentation du nombre deis villes a amene, entre autres, l'epais
sif,sernent du reseau urbain des departements et sa repartition plus harmo
niem;e sur l'ensemble du territoire (fig. 1 A). Par la suite, le nombre rnoyen 
dpes villes par departement est passe de trois - dans la premiere moitie 
de notrc siecle - a six, la plupart des departments comptant actuellement 
plrn, de 4 ou f> villcs, 11 departemPnts comptant 8 et meme davantage 
(voir Hunedoara 12, Prahova 14). 

Dans la plupart des d<.'partements il existe um• ou deux localites qui 
ont ete declarees villcs; 8 departements comptent chacun f> ou davantage 
(7 dans Braşov, Hunedoara et Prahova, 6 dans Arad et Harghita). Dans 
6 departements, <1ont certaim; sont situes dans la plaine et ont peu de villes 
(Buzău, Giurgiu, Călăraşi) il n'y a pas eu de changements dans ce domaine. 

La plupart <lc>s villes nouvelles appartiennent aux departements de 
la Plaine de l'Ouest, 1les Carpates et du Piemont 't}etique. Rapportees 
aux provinces historiques, la rnoitie deces loealites sont situees en Transyl
vanie, au Banat l't en C'ri~ana. 

Dans certains eas h•s nouvelles villes ont contribue al 'apparition et 
au developpemPnt de grOlqwments urbains regionaux (le groupement de 
Braşov -Predeal, lPs groupements situes dans la Va.Ut'1e de la Prahova 
et Ies Subcarpates de la Prahova, dans la Vallee clu ,Jiu, dans la depres
sion du Haţeg e1 le Couloir el 'Orăştie, ou bien dans la Vallt!e du Trotu~, 
etc) mais, cn regle generale, ellc>s ont contribue a renforcer, ~1 <leveloppt\r 
et a repartir <le fat;on equilibree le reseau urbain national. 

La plupart de ces localites (107) sont clevenues ou redevenues 1 

villes apres la seeonde gm•1Te mondiale, notamment lors du recensement 
de la population effectue en 1956 (33) et de la reorganh,ation adminis
trative realisee en 1968 (53). La modalite dont on use en Roumanie pour 
accorder a une loealite le statut <le ville, est de la declarer officiellement 
centre urbain. Cette modalite s'est averee etre un instrument important de 
realisation des programmes nationaux de developpement soeio-economi
que correle et harmonieux de toutes les zones du pays, de formation et de 
developpement du systerne unitaire des localites du pays (Geographie de 
la Ro·umanie, tome 2, 1984, p. 171). 

Les localites devenues centres urbains apres la seconde guerre mon
diale 2 constituent le groupe dit des villes nouvelles, dont le developpement 
recent se caracterise par une serie de particularites leur conferant une cn
taine originalite. 

L'examen de l'evolution du nombre de villes au cours de la seconde 
moit~e du siecle, nous permet de eonstater que le parachevement du reseau 
urbam actuel de la Roumanie s '<-st realise dans un espace de temps tri•s 
court, a savoir pPndant moi ns d 'une decennie et demie (1956 -1968 ), 
periode au cours de laquelle 98 localites ont ete declarees villrn,, ~e qui 
represenfo 2/5 du nombre total <1Ps composantes du reseau urbain natio
nal. UlterieurPmPnt, seule la loeaHtt'• de Rovinari deviendra ville en 1981. 
Des lors, l'analys<> gt'•ograpliiqu1• <le l\\volution des nouvelles v~lles apri>s 

1 li s·.,git ele Baia ele ,\ram,,. Darabani. llueclin, Săveni, Tîrgu-Frumos, Ilîrhlu, aux

quelles on avail accorcl{• le stalul ele viile aussi avant 194 t : 
2 Y compris B,iilc Sltinic, Brad, Feteşti el Prcelcal, clcclarecs villcs cn 1941. 
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196~, date a laquelle a ete effectue~ l'organisation administrative ct tel'l'i
toriale actuelle de la Roumanie, prescnte un interet incontestable. 

La categorie des nouvellcs vilfos cornprend des localites s'etant dis
tinguees dans le reseau local par leur grand developpemPnt economiquc, 
<'t notammcnt industriel (Gh. Gheorghiu-Dej, Năvodari, Motru, Plopeni, 
Bălan, etc), par l.'importance de certains :--ervices, surtout de ceux a carac
tere balneaire et touristique (Predeal, Băile Herculane, Băile Tuşnad, 
Sîngeorz-Băi, etc), des trausportR (Frmrei, Jibou, Curtici), ainsi que par 
leur role de centres d'influence locale dans des zoneR traditionnellement 
agricolcs (Şegarcea, Vînju l\fare, Ineu, Darabani, Săveni, Bereşti, e.tc.). 

L'anal~'se dP leur d_vnami:--me demographique, wcio-economique 
et urbain - anal~':--e menee a partir de donnees RtatiRtiques relatives aux 
annees 1970-1985-met en relief deR earacteriRtiques Rignificatives de 
leur etat actuel, ainsi quC' certaineR tendances de leur evolution future. 

Envisage du point de vue de la eroissance demographique, le reseau 
des nouvellcs villeR presente des aspccts tr·es divers. 

Le total de la population des nouvelles villes montait en 1970 a 
IJlus de 1114000 d'habitants, cequirepresente5,5% dutotaldelapopula
tion du pays. En 15 ans (19'i0-1985) leur population n'a augmente que 
de 26 %, soit de moins de 20 OOO personnes par an, ce qui ne modifie pas 
de fai;on sensible leur importance par rapport au total de la, population du 
pays (6,18% en 1985). Par ailleurs, la population des nouvelles villes a, 

tendance a diminuer par rapport au total de la population urbaine (12,36 % 
en 1985, par rapport a 14,92 % en 1970). 

L'evolution du montant de la )'opulation des nouvelles villes par 
rapport a l'ensemble de la population urbaine montre que le ralentissement 
de leur croissance demographique va en s'accentuant. 

Les localites qui sont deYenues villes dans la periode 1941-1968 
etaient en general de petites agglomerations. Lors du recenRement de 1966 
(fig. 1 B), 2/3 de ceR localites avaient moins de 10 OOO habitants, il y en 
avait 6 seulement dont la population depassait 20 OOO habitants, et de 
ces dernieres il n'y en avait que deux avec une population de plus de 
25 OOO habitants (Lupeni, 29 340 hab.; Gh. Gheorghiu-Dej, 35 663 hab.). 
De ce point de vue, la position moyenne dans l'ensemble de ces localites 
etait occupee en 1966 par Şegarcea, avec 8 300 habitants, et Băile Tuşnad 
qui occupait la derniere position a.vec 30 fois moins d'habitants (1204) 
que la plus grande des villes de cette categorie. 

Vingt ans apres (1986 ), on constate, a quelqucs exceptions pres, 
une lente augmentation de la population des nouvelles villes, phenomene, 
qui est marque aussi par leur groupement, d'apres le total' de leurs popula
tions respectiYer., cn 1966 et en 1986 (fig. 2 A). ;n existe une tendance evi
dente a passer de la categorie des petites villes ( qui ont moins de 10 OOO 
habitants), a celles de 10 OOO a 20 OOO habitants. 

Par rapport a 1966, C'll 1986 Ies taux de croissancc dcographiquc Ies plus irnportants 
sont enregistrcs par Ies villes ayant plus de 15 OOO habitants (Gh. Gheorghiu-Dej, Săcele, Vulcan, 
Zărneşli, Borşa, Vişeu de Sus), auxquelles viennent s'ajouter celles connaissant un rapide 
deve!oppernent industriei dans Ies domaincs chimiques (Codlea, Năvodari) et extractif (l\foldova 
Nouă, Motru, Bălan, etc). Les constructions mecaniques, !'industrie du bois et !'industrie 
alimentaire Filiaşi, Topliţa, Cristuru Secuiesc, Negreşti-Oaş, Beclean, Tirgu Frumos), ainsi que 
!'industrie balneaire(Sîngeorz-Băi) ont determine des taux de croissance demographique moderes. 
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5 DEVELOPPEMENT DES NOUVELLES VJLLES DE ROUMANIE 81 

Des taux rlc croissance trcs reduits, presgue des stagnations, son t cnrcgistres par Ies villes 
minieres, surtout par Ies centres charbonniers (Lupeni, Petrila, Cavnic, Baraolt), par Ies centres 
de !'industrie des materiaux de construction (Bicaz), de !'industrie du noir de fumee (Copşa 
Mică), ainsi gue par guelgues ancicns bourgs situes dans certaines zones agricoles (Jimbolia, 
Darabani, Nădlac, Tirgu Cărbuncşli. Săveni, Negreşti, Horezu), ou par des stations balneo
climatigues (Predeal, SJ:'\nic Moldova, Ocna Sibiului, Băile Olăneşti, Borsec). Enfin, ii existe 
7 villes dont Ia population a Icgcrcment diminuc par rapport a 1966. li s'agit d'agglomerations 
ou Ies activites agricolcs occupcnt unc place preponderante (Şcgarcea, Curtici, Vinju Mare), 
ou ayant des activilcs industrielles spccifigues (.-\zuga, Vaşcău, Zlatna, Nucet). 

Au cours des clcux dcrnieres decennies, de fortes croissances demographigue.s ont ete 
enregistrccs par une s(,ric ele pctitcs villcs dont la popula tion a double, voire mcmc triple (i\Iotru, 
Năvodari, Bttlan, Plopeni, Băile Herculane, Briicoi, Buftea), ainsi quc par quclqucs villcs un 
peu plus grandcs, dont la population a augmente de plus de 150 % (Codlea, Moreni, Cimpia Turzii, 
Zărneşti, Cugir, Borşa, Vulcan, Săcele, Gh. Gheorghiu-Dej). 

L'analyse minutieuse de l'evolution demographique urbaine, par 
rapport aux annees 1970, 1975, 1980 et 1985, qui Rervent de repere, nouR a 
permis de determiner deux types principaux de villes : villes a dynamis
me accentue (1), et villes a dynamismereduit (II), chacun deces types etant 
constitue de trois sous-groupes (fig. 2 B). Plus de 2/3 des villes nouvelles 
enregistrent une croissance continuelle, la majorite d'entre elles se ran
geant dans la categorie des villes a forte croissance continuelle : la moitie 
ou 1/3 au moins de leur population vient d'ailleurs. Les villes Ies plus repre
sentatives de cette derniere categorie sont celles qui se caracterisent par 
une industrialisation recente et rapide (:Motru, Gh. Gheorghiu-Dej, Năvo
dari, Feteşti, Beclean, Vulcan, etc). Il existe peu de nouvelles villes qui 
aonnaissent une evolution fluctuante; il s'agit ordinairement de villl':-; 
agro-industrielles (Darabani, Chişineu-Criş, Ineu) ou mono-industrielles, 
telles que Ies centres charbonniers (Lupeni, .Anina, Uricani). 

Le sous-groupe des villes qui ont tendance a stagner ou a, regresser 
est assez vaste (1 /5 environ des villes de ce groupe) ; il comprend des villes 
ayant developpe certaines industries et des villes d'importance locale ou 
des stations balneo-climatiques (Copşa :Mică, Cavnic, Tuşnad, Brezoi, 
Bicaz, Nucet, Slăveni, Horezu, Ocna Sibiului, Băile Olăneşti, etc.). 

Le procm;sus d'industrialisation de la Roumanie a joue un râle 
important dans l'apparition et le developpement de nouvelles villes, dont 
la plupart sont devenues des centres industriels importants. Leur dyna
misme socio-economique, voire meme leur perennite en tant que centres 
urbains dependent du râle qui leur est assigne dam; le processus general 
d'industrialisation du pays. Ce fait est releve par certaines caracteristi
ques du developpement indm,triel de:-; nouvelles villes dans la periode 
1970-1980, pendant laquelle :;;'est realise le developpement le plus intense 
de !'industrie de Roumanie. 

Bien gu'inferieurc a 0,5 milliarcls rll' Ici par an, la valeur de la production industrielle 
fournie par plus de Ia moitie (56 %) des nouvcllcs villcs a etc suffisante pour !cur assurcr une base 
economigue dynamigue (B:iicoi, Brad, Beclean, Videle, Bălan), surtout parce qu'il s'agit de 
petites villcs (moins de 15 OOO hab.) gui auparavant etaicnt depourvues d'industrie. D'aillcurs, 
nour cc gui est des nouvclles villes, Ies fortcs croissanccs demographiqnes ont toujours suivi 

:e etape d'investisscments inclustricls imporlants; tel est Ic cas drs ccntres industriels dont 
la prodnction industriellc globale depassail 0,5 milliards de Ici par an (Motru, Dr. Petru Groza, 
Filiaşi, Bicaz, Fctcşli, etc). Apres quc leur industrie a ete solidcmcnt implantee, et unc fois 
qu'elles sont dcvcnucs des centrcs dynamiqucs, posscdant unc production industriclle globale 
don t la Yalcur dcpassc 1 milliard de lei par an el unc slructurc ceonomique clivcrsificc, Ies villes 
suivantcs connaisscnt une croissance demographiquc importante ct, ordinaircment, soutcnue: 
Călan, Vulcan, Bocşa, Hîşnov, Săcele, Z:irncşti, Năvodari, Codlea, Cisnădie, Cîmpia Turzii 
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82 VESELINA URUCU, SILVIA DOBRE 6 

el Gh. Gheorghiu-Dej, celle derniere ayant realise Ia produclio11 industrielle Ia plus elevee (plus 
de 9 milliards de lei par an). D'ailleurs, c'est le dynamisnw ele l'industrialisation - caracterise 
par Ie niveau eleve de la production industrielle globale (plus de 1 milliard de Ici par an en 
1980) et par son devcloppemcnl continu pendant !'etape considerce - qui explique le bond 
dcmographique cnrcgistrc par certaincs villcs qui en HJ8(i comptcnt plus de 20 OOO llabitants 
(Codlea, Cisnădie, Bocşa, Cîmpia Turzii), voire mcmc plus ele :lO OOO (Z:irncşti, Cugir, Vulcan, 
Săcele). Gh. Gheorghiu-Dej est la seule de ccs villcs, don I Ic nombre d'habilan ls a depasse 
50 OOO. Elle occupc d'ailleurs unc place uniquc pltrmi Ies nouvellcs villl's, Hant la scule qui a 
el(· incluse parmi Ies 55 chcfs-licux 3 de la Houmanie. IJeclarec viile en 195G, lorsqu'elle n'avait 
quc 11 253 habitants, cctlc localite cn comptaiL 52 :li"il c11 1985, soil dcux fois plus quc la 
dcuxicme viile du groupc considere (Lupeni, :IO 780 habilan ls). 

En 1970, au lcndcmain de la reorganisation adminislralivc el lerriloriak, Ies nouvclles 
villes realisaient 9,8 % de la valcur de la production induslriPllc globale, alors qu'il y cn avait 
G dont la procluclion depassait 1 milliard de Ici par an. el 12 qui rcalisaient Ulll' p:-oduction de 
0,5 a 1,0 mil!iard ele Ici par an. Dix ans plus lard, le montant de !cur procluclion inclustriellc 
diminuera legcremcnt (8,9% en 1980). 

La correlation industrie -lubanisation revele une certaiue tendance 
d<:>s localites considere,-; a :-;p grouper : eh-,; loealites dont la production indus
trielle globale atteint de:, valeurs as:,;ez petites (autour ou au-dessous de 
o,rs milliards de lei) et qui en general ont une structure industril;llle simple, 
2ppropriee aux petites villes (environ 10 OOO habitants, ou entre 10 OOO 
et Hi OOO habitants ), et des localites ayant une production industrielle 
globale dont la valeur depasse 1 milliard de lei, une structure industrielle 
di versifice et une tendance a :,;ituer Ies nouveaux centres urbains dans la. 
categorie des villes moyennes. 

Les investissements industriels effectues au cours des dernieres 
uecennies ont trarn;forme nombre de nouvelleR villeR en poles d'attrac
tion permanente ou temporaire de la main-d'ceuvre des villages avoisi
nants, ou d'autres centres urbains de la region, qui disposaient de main
d'ceuvre excedentaiI'e. Par suite, dans nombre des nouvelles villes la 
population qui s'y trouve est plus nombreuse que celle qui y e:,;t domiciliee, 
!'excedent depassant dans certains cas 5 % (Cisnădie, Codlea, Săcele, 
Plopeni, Cugir, Gh. Gheorghiu-Dej, Hîrlău, Năvodari, etc). 

Apres 1980, il existe peu de caR ou la population temporaire conti
Itue a augmenter par rapport a la population domiciliee (Bălan, Motru, 
Novaci, Uricani, Videle, Rovinari, Buşteni), alorn que dans la plupart 
des nouvelles villes !'excedent de population temporaire a sensiblement 
diminue. Cet aspect est correle avec le caractere intensif de l'industriali
i,;ation des localitees en question, intervenus ceR dernieres annees. Tres 
significatif a ce sujet e:'lt le cas de ville:,; telles que : Năvodari, 011 l'excedent 
<le la population presente sur la population domiciliee, qui en 1980 etait 
de 32 ,:5 %, a diminue presque de moi tit\ ( 1 7 % en 1985) ; Cisnădie ou il 
pa,;se de 8,1 % a 4,8 % ; Codlea: de 10,6 % a ;\2 % ; Copşa Mică: de 7,3 % 
a 2 ,4 % ; Cugir : de 6,8 % a 2,5 %- 11 y a peu de nouvelles villes qui, dans 
la periode analysee, maintiennent dam; ce domaine des valeurs pluMt 
moderees, mais relativement constantes ( Plopeni, Zărneşti, Sînnicolau 
Mare, Beclean, Azuga, etc.). 

En ce qui concerne Ies stations balneaires, Ies villes agro-indus
tripll._,:-; situePs danR Ies regions agricoles et meme certains centres miniers 

J En roumain elles s'appclcnt municipii, en raison ele !cur role plus imporlant par 
raport aux autrcs villes du pays. 
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7 DEVELOPPEMENT DJ-:S NOUVELLES VILLES DE ROUMANIE 83 

anciem; ou certains centres de !'industrie des materiaux de construction 
(Borşa, Comarnic, Brad, Breaza, Băile Olăneşti, Baia de Aramă, Săveni, 
Şegarcea, Sebiş, Tăşnad, Bereşti, etc), la population presente en est infe
rieure a la population domiciliee. Loin de constituer des poles d'attraction 
pour la main-d1ceuvre de:-; localites avoisinantes, ces villes ont elles-memes 
de la main-d'ceuvre excedentaire qui va pour travailler en d'autres centres 
indus triels. 

Les 107 localite:,; devenues villes apres la seconde guerre mondi
ale, constituent l'un des aspect:-; important:,; du procesims d'urbanisation 
de la Roumanie, non seulemen t en raison de four croissance demogra-
phique et de leur developpement, adaptes a leur position de centre econo
miques locaux, ou en raison de lcur transformation en centres d'influcence 
locale, niais aussi grâce a la modernisation qu'ils ont realisee en tant que 
centres urbains possedant des caracteristiques socio-culturallcs et urbai
nes conformes a, leur nouveau statut socio-administratif. A peu d'excep
tions pres, leurs perimetres administratifa ont ete rm;tructures et leurs 
quartiers residentiels renoves. Gnlce a unc acti"dte de ,;yr-;tematir-;ation 
ui'bainc soutenue, deroulee au courr-; de ces dcrnicre;-; decennies, on a 
edific d~ nouvelle:-; villes, telles que Victoria et Motru, et de nombreux 
quartiers dans le perimetre ou a câte des vieilles localites (Năvodari, 
Lupeni, Borşa, etc). Maits le plus wuver1t, des ensemblcs urbains ont ete 
implantes dans Ies structures ancicnnes. Chaque nouvclle viile sam, excep
tion possede maintenant un centre administratif edifie sclon la conception 
et Ies exigences urbaines modernes, et muni de moyem; materiei,; et d'irn:;
titution:c; socio-culturelles conformes aux exigences de la qualite de la vie 
urbaine moderne. 

La croissance economique et demographique des nouvelles villes 
s'est aC'compagnee d'une legere extension territoriale et d'une << zonifi
cation )) fonctionnelle plus marquee, par la delimitation ele nouveaux quar
tiers residentiels et indu:-;triel:-;, d 'espaces commerciaux, socio-culturels ct 
d'agrement. En meme temps le role qu'elles jouent en tant que centres 
d'infhwnce locale e:-;t dcvenu plu:,; important, si bien que certaines se sont 
affirmees comme centres d'importanct' departenwntale, voire nationale. 
En general, elle:,; constituent un point d'appui dt's sous-systemes urbains 
departemen taux. 

Leur evolution posterieure a 1980 justifie l'inclu,;ion de ce:,; villes 
dans la categorie deR centres urbains et confirme la justesse de la politi
que de constitution d'un systeme national unitaire de localites, structure, 
equilibre ct harmonieusement developpe du point de vue territorial. 

Certes, en tant que centres urbains, ces villes ont une evolution 
differente. Outre celles qui connaissent un developpement urbain sou
tenu, il y en a d'autres dont l'evolution demographique et economique 
est beaucoup plus moderee, voire meme legercment fluctuant<.>, puisqu'elle 
est marquee de periodes de .ralenti:-;sement, ou menw de regression. Telle 
est la situation des villcs suivantes: Nucet, Darabani, Si"weni, Tîrgu Căr
buneşti, Tirgu Lăpuş, Vînju ~lare, Horezu, Cavnic, Copşa Mică, Bicaz, 
Ocna Sibiului, Ocna Mureş, etc., .qui apres 1980 ont une evolution mar
quee de stagnation:-;. Cela ne veut pas dire qu'clles envisageraient la possi
bilite de rcnoncer a leur statut de centre urbain, meme s'il existe des pre-

https://biblioteca-digitala.ro / http://rjgeo.ro



84 VESELINA URUCU, SILVIA DOBRE 8 

cedents dans l'histoil'e du developpement du reseau urbain roumain. Par 
exemple, avant 1900, ou pendant l'entre-deux-guerres, Cojocna, Ştefflr 
neşti-Târg, Fălciu, Pleniţa, Vama, Bechet, etc., ont eu le statut de 
Tilles pendant quelques annees ou quelques decennies. 

Dans le cas present, la stagnation ou la regression demographique 
et industrielle ne sont qu'un aspect temporaire et partiel de la restructu
ration de leur statut de centres urbains, dotes d'une economie diversifiee. 

Ces villes ont une importance incontestable dans le cadre des sous
systemes urbains departementaux et du macrosysteme unitaire national. 
Aussi beneficieront-elles davantage des mesures qui seront adoptees a 
l'avenir pour assurer l'equilibre du developpement de toutes Ies zones et de 
tous Ies departements de la Roumanie. 
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GEO GRAPHICAL MUT ATI O NS IN THE TERRITORI.AL 
DISTRIBUTION OF INDUSTRY IN RO:MANIA 

IN THE SECOND HALF OF THE 20th CENTURY 

IOAY IANOŞ 

l[utatious dans la rl'partition geographiqnl' dl' I"industril' en Roumanie dans Ia secondl' 
moitic du xxe siecle. On distingue quatre i•lapcs caracteristiques dans le dcvcloppemt!nt 
lerritorial de !'industrie roumainc : le clcvl'loppement des CC'll lrcs de base dans Ies 
grandes provinccs historiques, Ic deHloppemenl industriei des ccntrcs de coordination 
departemcntale, Ic developpement des viIJes petites ct moyennes el la formation ele la 
basc industriclle des centres ruraux. Les principales clirections actuellcs d'amelioration 
de la repartition ele !'industrie dans Ic tcrritoire sont Ies suivantes : l'industrialisation des 
villages, la diversification des aclivilcs industriclles dans Ies ccntrcs specialiscs, la clecen
tralisation des activitcs dans Ies grancls centres industricls, Ia littoralisation et l'empla
ccment prioritaire ele nouveaux centres industriels sur Ic eours du Danubc. Par suite des 
nouvelles mutations tcrritoriales, Ies clccalages cntre Ies niveaux de developpcmcnt indus
triei des departements se sont allenucs, ll's rylhmes du developpemenl industriei dans 
Ies departernents moins dotes se sont accrus, tanclis que ceux des clcpartements a struc
tures economiques robustes se rnaintiennent au-dessous de Ia moyennc nationale. 

J,;~g words: industrial development, territorial distribution of industry, Homania 

One of the major targets of Romania's general policy after t,he 
Sccond World \Var was to develop industry, the principal economic 
branch. Since industry is the mast dynamic component and holds t,he 
grea.test share in the d.evelopmentof the other economic branches, in increas~ 
ing living standards, in ensuring equal living and working conditions to 
all citizens, in augmenting a country's defence capability and independence, 
Ruch a policy of industrialization has been consistently implemented. 
The aim ,vas to improve the branch and sub-branch structure and to 
achieve its balanced geographical distribution throughout the territory. 
The ensuing quantitative and qualita,tive mutations show up in the high 
rate of industrial development, of 11.1 % and 9.5% duri11g 19:30-1965 and 
1965-1985, respectively, the stress being laid on the industrial branches 
manufactming means of production as against conrnmer goods. 

Some characteristic stages oî territorial industrial de\"elopment. 
Before the Second World War, there were only a few to"\\-'DS or limited 
areas that concentrated the industrial enterprises, while the great histo
l'ical provinces of Dobrogea, Moldavia, Oltenia and Maramureş, number
ing 40% of Romania's· population, contributed by only 12% to the coun
try's industrial production. 

The industrial progrcss over the past four decades had a selective 
character, a priority concern bPing to attenuate th0 great imbalances 
among the country's zones. As Romania's economic capacity was increas
ing, the rate of industrialization acquired a specific charactBr in the 
territory. In what follows we Rhall outline the stages of this process. 
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l. The creation of some basic centres within the great historical provin
ces lacking industrial activities. This stage covcred the period 1948-1968. 
The division of the territory into political-administrative regions led to 
the socio-economic boom of regional seats (Craiova, Iaşi, Constanţa, Tîrgu 
Mmeş, Baia Mare). By thc mid 1960s, this framework waR found to act 
as a brake in the territorial developnwnt of in<lustry because must fun<ls 
ancl invcsLments were allotted mailll,,· to those rcg-ional centI\•,;. Hence, 
an obvious intraregional imbalanee, having negative effects upon the indus
trial progre,;s of the other towm, awl rural scttlement:;. 

2. The industrial development of county seats. In 1968, they proceeded 
to an administrative reorganization of the territor.Y that succeeded in 
hannoniously hlending industrial upimrge, the geographical di:;;tribution 
of manpowcr and of economic rc:;ourccs anu the territory organizational 
framework. Structuring the territory by counties showcrl clearly the 
economically backward areas and the low industrial capacity of some 
mhan centres lying in the shade of the former regional seats. Many of those 
seats looked like traditional boroughs and preservcd thc function:-; of the 
latter, in that they could boast onl~· of largely alimentary and light 
irnhl8tries (Slobozia, Botoşani, Miercurea Ciuc, Sfintu Gheorghe, Zalău, 
etc.). The fact that these places have record.ed spectacular increases in 
their population number (trebling their inhabitants over the last 20 
:n~ars), in the services network and in other economic activitics is the 
direct consequcnce of widening and diversifying the range of their indus
trial units. 

3. The industrial development of some small- and medium-sized towns. 
As the industry was growing in the county seatfl, the progress of the 
other towns became a focal concern i-;tarting with the year 1975. With 
industry reviving in the small- and medium-sized towns, some fundamen
tal mutations took place in their economic structure and urbanization 
pattern. One way of industrializing small towns, in particular, was shift
ing part of the enterprises :;;ited in the. strongly industrialized county 
Reats. For example, in almost all the small towni-; of Dolj count>r (Filiaşi, 
Băileşti, Şegarcea, Calafat), they cstablished sectioni-; of sume renowned 
county scat industrial units ('Electroputere' and •Chemical Works' from 
Craiova). 

4. The industrial development of some rural centres. Against the 
background of the industrial upsurg{' of small- and medium-sized towns, 
of the ever wider range of such activities going on in the big cities, a num
ber of enterprises were set up in several rural settlements in order to 
smooth down disparities existing ovcr limite<l areas. In this wa~·, they 
could stimulate their socio-economic progress and turn them into basic 
centres of the nationwide settlcnwnt network. 

This stage, that laid the indm,trial basis of the futurc urban centrcs, 
was, broadly speaking, the final cpisode in bridging existent gaps between 
diffrrent geographical areas; the rcsult was a balanced distribution of 
inuustr>' throughout the territory of Romania. 

1-'he succession of thei,,e stagei,,, however, shows obvious interferences 
and continuities iu the process of iudustrialization on all levels. They 
indicate merely the different importancc attached tu thc industrial deve-
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lopment of ccrtain localities within the general distribution of industry 
in the terri tory. 

Currcnt trf'nds în tlH• geogmphical distl'ibution of industry. A more 
efficient tenitoria1 sprcad of industry îs based on new directions in the 
development stratq!;_,. for the whole trrritory, as follows : 

a. A major trend is inclustrializing the co1mtryside, by creating the 
economic gronnd ,rnrk of fu tun' agro-imlustrial centres, by optimally 
developing the national network of settlements, and bringing the rural 
style of lh·ing doscr to the urban one. At present, aboutone third of the 
cuuntr.,·'s communes h:tve at least one important enterprise on their 
territor.,·, \Yhile in othen,, small aml artisanal industries are CYN' more 
fr(•quentl.,· hnilt, a,- a complenwnhu.,· actfritr to agricultural works. 
Industrializing the countryside ]H'Oceeds from the idea of effici<:>ntly 
utilizing lo<'al natural resources, of making ])p,-t use of a particular geogra
Ilhical location compared to other eentres all<l an,as of industrial produc
tion or consumption, of employi11g t]w entire workforce available in the 
Yillage ( especially in certain pel'iods of tlw )·ear). 

As village indu;;trr has beeu surging up, une no longer find,; an expan
sc of purel)· agricultural area;;, like in the pa;;t. In any of Homania's coun
ties one ·will meet recently develop(\d rural indu;;trial ,;ettfoments. 'l'ake 
for instance Alba county's villagcs of Teiuş, Baia de Arieş, ,Jidvei, Sîntim
bru ; în Ia::,i count)· there are Ţihăncşti, Grozeşti, Belccşti, Podul Iloaiei, 
Holboca: a.o. in Tintiş count)· : Recaş, Lovrin, Gătaia, ,Jebel, Tcremia 
Mare a.o. 

b. Another important trencl within the balanced development of 
imlustr.,· iu thc terntor.v is dil'Pnnj)1ing the range of specialized industrial 
centres. ThP numl.>er of traditional monoin<lustrial sitcs, was tlms reduced 
wlwn sm·eral connc-.: or usually complementary branchPs were set up, 
e.g. specificall.", some chcmical maehirw huilding plants în centre,; of the 
chemical Îll(lustr.v (Tumu M:ă,gurele, Gh. Gheorghiu-Dej, Ffbgăraş), light 
industry unib in si<lt'rurgical or 111achit1e building areas (Hunedoara, -
fuot,rnar, knitwear; F'('troşani - knihrnar; Heşiţa-rcad,v-mades, etc.), 
ma('hirw-lmilding aml metallurgical work,; in light and alirnentary indm,try 
centres ( Becfoan, Cristuru Secuiesc, Salonta, Carei, Sînnicolau Mare, 
Dorohoi, Zalău, H(dleşti, a.s.o.). 

e. Settiug up arnl developing iudustries in the rural zone,; or in the 
small tow11 areas, le,;s invofrecl in tlw past, was achieved by decentralizing 
the big 1·1ul11stria,l centres. At county levei, moreuver, thb process mate
ria.li?:('d in tlw establishing, in lliffrrelll rural or urban ~ectors, of some 
sectors of varied profiles that had lwen functioning within the big indus
trial units sitPd in the county seats. Between the two, strung cooperation 
relations ar(' heing maintained. 'l'he effoct of decentralizing upon the 
territorial distrihution of indu;;try is \\"<'ll illustratecl b>· Arad county : 
indm,trr in S<'veral of it,; urban c<>11tres 1rnvc been quitc recently set up 
as section,; from "Strungul" works (Chi~i1wu Cri~, Lipova, Sebiş) andfrom 
"Tricoul Ho~u•· faet01i (Int'u), rPspectin•Ir have heen moved therein. 
The economi(' .and social impact of sueh actions is n·ry positivc, having 
redtalizn<l tlw n·spPdive localities \Yllllsl' i11fluP11cc arnl polarizing capacity 
are increasingly l':'1:knding over widl'r ::neas. 
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<L Another trend is to emplace industry on the banks of the Danube 
and on the Blaek Sea coast. The advantages of sea transport and the exten
sion of foreign trade, facilitated by a higher national income, asked for 
ship-_ntrds tobe built in Constanţa and at Mangalia ;for major industries 
to lH' set up in Constanţa and at Năvodari to process the raw materials 
imported or extracted from the Black Sea Continental shelf. The Danube, 
in its turn, has been polarizing on its banks e.g. in Galaţi, Brăila, Călăraşi 
Gimgiu, Drobeta-Turnu Severin, :Moldova Nouă, a.s.o., several industries 
of national interest. Besides transport facilities, the big river supplies tbe 
water needed by high water consuming industries like the siderurgica! and 
metallurgical ones ( Galaţ,i, Călăraşi, Tulcea, Zimnicea), nuclear power 
(Cernovoda), cellulose and paper mills (Drobeta-Turnu Severin, Călăraşi, 
Brăila) alimentary and other branches. 

Difîerent rates in tbe counties' industrial deYelopment. The major 
effect of a stagewif;e industrial extension as well aR the new trends of its 
territorial den·lopment was to smooth down disparities among county 
levels with all the socio-economic consequences they entailed. To a('.hieve 
it, a different pace of industrial development by county was 8Pt, given 
that in 1968 there were wide gaps in the industrial potential of the Hewly 
outlined counties. Bridging these gaps is a complex process which is stea
dily going on to this clay. So, they provided far higher rateR of <hwelop
ment for the in<lustrially backward areas. The measureR taken had in 
view bigger inve:-;tment8 in the leg-behind counties, while in the Yery pros
perous ones these shoulcl run bclowaverages.Duringl965-1985allotments 
soared 10-12 times the all-country averages (of 4.6 per cent) in Bistriţa
Năsăud, Vilcea, Covasna, Săfaj, Gorj, and by only some 4 times inPrahova, 
Cluj, Hunedoara, Braşov, Caraş-Severin. 

The immecliate comequence of the increased concerm to strengtben 
the economic basis, to update the economic structures of counties was 
tbe high outputs scored during 1965-1985. The strongly industrialized 
counties progressecl at a much slower pace than the all-country averages 
(Hunedoara - 2. 7 times ; Caraş-Severin - 3.3 times ; Prahova - 4.0 
times; Arad - 4.6 times; Braşov and Bucharest City - 5.4 times) com
pared to the others (Sălaj-22 timeR; Olt - 17 times; Bistriţa-Năsăud -
15 times ; Buzău - 17 times, Vaslui - 13 times ; Covasna - 9 times 
etc.) which record.ed two or even three-times higher increase than the 
all-country averages (6.2 times). This difft•rentiated developmentis reveal
ed also by the increas(i in the industrial 1wrnonnel (under 20%) in Caraş
Severin, Hunedoara, Bul'.harest city as agaillst Olt, Vaslui, Buzău, Sălaj 
(over 400%). 

The qualitative changes observed in the industrial production of all 
counties are documented by the establi,-.;hment of some ba.sic sectors -
machine-building and chemistry beside traditional light industry ancl 
alimentary units. Moreover, tbe counties of Bistriţa-Năsăud, Covasna, Sălaj, 
Teleorman, Vaslui, Harghita etc., in which machine-building in 1965 
accounted for very little, are boasting today a high share of this branch, 
and espeeially of its top sub-branches like machine-tools, fine meclrnnics, 
electrotechnics, elcctronics. 
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Conclusions. The geographical dissemination of industry in Roma
nia was made according to high economic and social efficicncy criteria, on 
a long-term basis. Let us recall some of them: building industrial units 
in centres or areas of consumption ; loeating entBrprises in tlw vicinity of 
ra·w material source8; emplo,ving all t.ll<' ayailable rnanpo\\·tff of sonw loca
lities or geographical zones ; using thl• local raw matl'rial resources and 
existing traditiom; of small arnl artisanal indrn,tries ; using the watcrway 
transport, and concentrating enterprises into -.,yell-indh-idualizecl inclus
trial estates. These targets han~ heen steadily followed by a stagewise 
approach that has erased thc markwl discrepancies in thc indu:;;trial deve
lopment levei of the counties. Provitled the process of industrialization is 
prnmoted corn,istently at specific rates and in adequate forms, we are 
sm·e to witne:;;s essential changes on tlw nrnp of Homania in that tlw gaps 
hetwecn different zones will be hridged arnl tel'l'itorial wcio-econoruic 
structures will becomc more homogeneons. 
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HABITATS DES BERGERS TRANSYLVAINS 
EN DOBROGEA Ar XIXe SIECLE 

V IC TOR TCl!'EBCU 

Settlements of Transylvenian shepherds in Dobrouea, in lhe l!llh centur~·- As regarcls 
its gcographical location, Dobrogea reprcsents the natural opening towards the Black 
Sea of Romanian Carpalhian -Danubian territor~·. Whcn, under century-old adverse 
conditions, this territorial correlalion was achievcd, Dobrogea flourished economically 
and cullurally, towns dcvcloped and lire' lhroughout the wholc Homanian land was 
envigorated b:v maritime connections. This was thc situation during thC' rcign of Mircea 
cel :\lare, voivodc or ""a!achia (Ţara Ronuin,·asc,i) up lo tlll' 13lack Sea (1386 - 1418): 
a similar situation was rccorded after tlw l11dcpc11dcnce \\'ar (1877), whcn Dobrogea 
was rclurncd to thc rnollwrland. On thc contran·, this lcrritory was on thc dcclinc undcr 
Ottoman ruk, whcn it acted Iikc a "burricr" to lhc Sea (sc~rcc populalion, sh!'pherd 
econom~·, ruined citics or having unsignificanl lradc and harbour activities). 
Dobrogea's population has alwa.,·s becn pn•domi11a11tl.v Homanian, evcn in 1850, afler 
four centuries of Ottoman rulc. Thc fcw inhahi lan ls \H'fl' shcphcrds and largc stretchcs 
of agricullural land wcrc Je[t uncultivatcd. ln lhis silualion, mocanii, population from thc 
Soutlwrn counlics of Trans.\'lvania (Sibiu. F:1g:ira~, Braşov ctrnnlics), who uscd to <lcsccnd 
seasonally wi th their flocks in Dobrogcu, slarll'd to scllle definitivei~· in this arca, and 
bcgan to cultivate land. A survcy b~' D. ~andru 011 thc population of Transylvanian 
origins (settlcd in lhe X IXth ccntur~·). shcl\nd that around 1840, thcrc ,n·rc oYcr 5,000 
familics or Transylvanian Hornanians in Dobrogea. Localilics rrom whcre thcy slartcd 
in Transylvania arc displayed on rnap 1 and anncx 1, thosc where thc~· settled in 
Dobrogea on map 2 and annex 2. lt is one more cvidcncc thal Transylvania was an 
area wherc the l\omanian population expatriatcd conlinuously (as was also demons
tratecl for thc X\" I llh ancl X\" 111th centuries, on the basis or statistics or that Ume), 
as a resuit or difficult living conclitions imposed by thc Austrian and llunguriun rulc. 

ll·fols-cles: human setllcrncn ts, lranshumance, Dobrogea, X IX th ccn tur.v 

La population roumaine a constitue le fonds principal d'habitation 
en Dobrogea depuis Ies temps Ies plus recules, attestee des l'epoqut> de 
Mircea le Grand, prince regnant de la Valachie (1388-1418), qui regnait -
- comme le montre son titre - aussi bien sur des regions de Transyh·a
nie et du Banat en tant que Duc du Făgăraş et de l'Amlaş, Comte de 
Severin, que sur la region situee entre le Danube et la mer Noire, en tant 
que <c Despote des terres de Dobrotici et Prince du Dîrstor >>. Pendant Ies 
siecles suivants, de nombreux documents officiel:, et temoignages de 
quelques voyageurs attestent qu•'.3, mcmP sous l'occupation ottomane, la ma- • 
jorite des habitants etaient des Roumaim. Et Yoici aussi quelques temoi
gnages des habitants : <c Les plus vieux hommes (de notre peuple) se sont 
trouves ici. Ils racontent de leurs ai:eux et ancetres qui s'y trouvaientvers 
1600-1700. C'l'st ici que lcs premieres occupations turques Ies ont trou-
vh; et c'est ici qu'elles Ies ont laissel'; l>) <leclaraient Ies villageois de Sei
menii Mici; << de nombreux habitank, :-;{' trouvent ici du plus loin qu'ils 
s'en Rouviennent >> affirmaient. el'ux clP Topalu, ete. (D. Şandru, 1946). 
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Memc apres plusieurs siecles d'occupation ottomane, vers la moitie 
du XIX" siecle, c'etait toujours la population roumaine qui etait la plmoi 
nombreuse. En 1850, le renommc agronome Ion Ionescu de la Rrad publie 
un om-rage detaille concernant la situation de l'agriculture cn Dobrogt>a, 
intitule Exci1rsion agricole dans la, plaine de la Dobrogea, redige sur l'onlre 
du Sultan, apres l'in...-estigation de toutc la provinee, village _aprcs vil
lagc. L'ouvrage comprernl une statistique sur l'appartenance ethnique de la, 
population, d'apres le· nombrc cles maisons. Les Roumains habitaient 30 
pom cent dei'.\ maisons, egalant Ies Turc:c; (lesquels etaient effectivement 
moins nombreux en raison du fait que le chiffre global incluait tout l'appa
reil politique et administrntif, ainsi que l'armee, relativement nombreuse). 
La statif\tique mentionne egalernent l;j pour cent maisons tartares, 13 
pour cent rnaisons de Bulgares recemrnent etablis, 8 pour cent<< Lipo...-eni >> 
(population d'origine russe habitant la Dobrogea), etc. 

Comme position geographique, la Roumanie constitue natmellc
ment le territoire de :,;ortie vers la mer Noire de l'espace carpato-darmbicn, 
c'ci'.\t-a-dire dex trois principautes roumaincs des siecles passes de l'actuelle 
Roumanie. Lorsque Ies conditions requises pour pouvoir remplir librement 
cettc fonction geo-economique de << fenetre maritime>> de l'cspace avoisi
nant de l'ouest le pennettaient - par exemple pendant la periode daco
rornainc, ensuite sous le regne de ~Ureea le Grand ou apres la Guerre 
d'independance de 1877 -, la Dobrogea a connu un essor economique et 
ses villes se sont considerablement developpees. Par contre, sous l'occu
pation ottomane, lorsqu'elles constituait un veritable barrage dam; la 
voie du flux eco,iomique normal entre Ies regions carpato-danubiennes et 
la mer Noire, la Dobrogea est entrec dans l'ombre du declin economique, 
Ies villes ont regresse et la population rare s'occupait avec l'elevage de:,; 
moutons. Constanţa, par exemple, la ville la plus importante de la provin
ce, datant du VII" siecle avant notre ere et qui a l'heure actuelle a 323 OOO 
habitants, n'avait en 1850 que 50 maisons, un port ruine dans lequel 
<< n'avait mouille l'ancre aucun navire depuis six annees 1>, comme le si
gnale Ion Ionescu de la Brad dans son ouvrage. Les autres villes se trou
vaient dans le meme etat de declin economique. L'auteur montre que 
dans de nombreux endroits se trouvaient des <<selişti>>, c'est-a-dire des 
sites de villages abandonnes et, selon son expression, il y avait beaucoup 
de terre bonne pour la cultUI'e et peu d'habitants pour la cultiver. 

Dans une telle situation, Ies bcrgers roumains du sud de Transyl
vanie qui menaient chaque saison leur;: trnupeaux dan~; Ies pâturages de 
la Dobrogea et qui conservaient la tradition d'une agricuhlll'e avancee 

, pour l'epoque rc-,pectivc de leurs villag,is situec; au pied <le la montagne, 
ont cornrnence a acheter de--; tmTCS en JJubrngPa ct a s 'y etablir definiti
vement en tant qu'ag-riculteurs et ckveurn d'animaux. Ici s'i:npose une 
explication. La franshumance, c'e:;t-a-dire h· deplacement pcndulairn des 
troupeaux entrc Ies p1e,; alpin,; ,fo., Carpat(~:,; N[eridionales (Alpcs <le T 1·ansyl
vanic), l'ete, vers ceux <le la Plaine danu'oicnne et de la Dobrogea, 1"11iver, 
est une notion tout a fait dii'fernnte du w1madi:,;me avcc kquel l'ont eon
fornlut>, a. bon e,;cien(; ou par ig1ir1rnnce ,le:-: rea,litfr:, quclqu<\:, ccrivains 
etrangers. A l'encontre du noma<lismo qui a licu avcc la deplacemcnt de 
toute la population avec tom; ses bien;-;, la traus-humancc s'effectuait par 
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un nombre restreint de bergers engages par les possesseurs des troupeaux 
afin de s'occuper de ces derniers durant leurs deplacements entre la mon
taguo et la plaine, tandis que Ies possesseurs des troupeaux avec lenrs 
familles habitaient des villages plus riches ou ils cultivaient · ies terrains 
arnbles situes pres des villages ou pratiquaient divers metiers, notamment 
le traitement de la laine. Ueux qui ont etudie le phenomene de transhu
mance en Roumanie la qualifiaierit succinctement : << beaucoup de mou
tons, peu de bergers >>. Sclon Ies donnees officielles, en 1845 << cen-t „tîrlaşi" 
(bergers) ont passe en Dobrogea avec un nombre de 64 704 mourons, 
1353 chevaux et 283 bestiaux >> (G. Vâ.lsan, 1928). 

La transhumance a ete un phenomene rencontre non sculement 
chez Ies Roumains mais arn;si chez tous les peuples romaniques de l'Europe 
meridionale. Elle a connu la plus grande amplem en Espagne, entre Ies 
montagnes du nord (Sierra da Saria et Sierra Guadarama) et Ies plaines 
chaudcs du sud (au long des fleuvcs Guandiana ot Guadalquivir). Elle 
avait lieu aussi dans le sud de la France: en ete 1,.,s troupeaux etaient 
menes dans Ies Pyrenees et Ies Prealpes de ~ice, et l'hivcr sur Ies pres des 
plaines du ~fidi ( Queyras et Briangonnais), ou se sont etendrni Ies vigno
bles au cours du XIXe siecle. En Italic, rendm• difficile en raison des 
nombrcm;os frontieres, la transhumance avait lieu entre Ies Apennins du 
nord (Monte Cirnone, ~fonte Falterona) ct Ies plaines de la Toscane ou de 
Ravennc; dans la peninsule balkanique, dans Ies areaux habites par Ies 
Aroumains, ellc se faisait entre Ies Alpes Dinariques et la vallee du Vardar 
(Denuau, 1963). Ainsi dane, la transhumance etait une forme d'evident 
etablissement sedentaire de la populaUon, qui deplagait seulement Ies 
troupeaux. 

Les mouvoments pendulaires des troupeaux des Carpates M~ri
dionales vers la Plaine Roumaine et la Dobrogea sont consignes documen
tairement des le XV0 siecle (1418, 1452, 1474, etc.) dans des actes officiels 
emi1, par Ies chancelleries de la Valachie ou de l'Empire Autriehien, gui 
fixaient Ies conditioru de passage par Ies points douaniers etablis, et qui 
devaient etre Ies memes au depart et au retour, Ies reglemenations concer
nant le pacage ainsi que Ies taxes qu'on devaitpayer. Certains documents 
fournissent egalement des information:-; sm· le passage en Dobrogea, par 
des bacs (ponts flottants) a Vadul-Oii-Hîrşoya oit il a existe durant piu
sieurs siecles une ville fleurissante pour le commercc de la laine, nommee 
Tirgu de Floci (c'est-a-dire le marche de la laine). Quelques-uns des ber
gers transylvains ont commence a s'etablir definitivement en Dobrogea 
a. par tir du XIX0 siccle, dans cette provin ce faiblemen t peuplee sous l 'occu
pation turque et trop peu cultivee au point de vuc agricole, non seulement 
dans Ies villages habite:,; par des Roumains ancicm; (Dicieni, Turcuieni), 
mais aussi dans ccux avec des habitants appartenant a d'autreR peuples. 

Une enquet~ realisee en 1940, dans presque tous Ies villages de 
Dobrogea, concernant la population originaire du sud de la Transylvanie, 
effectuee par l'historien D. Şandru, descendant des anciens bergers transyl
vains venus dans cette province au xrxe siecle, a ete publiee, accompag
nee de commentaires, en 1946, sous l'egide de !'Institut de 'Histoire Nati
onale de Bucarest. Dam; cet ouvragc l'auteU1· mentionnc le nombre de 
familles d'habitants provenant de Transylvanie, village apres village. 
Sur la basc de ces notes a caractere statistique, nous avons dresse deux 
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Fig. 1. - Licux de depru·t des bcrgcrs transylvains cn Dobrogea . 

cartes : une carte avec les villages d'ou les bergers transylvains sont partis, 
une autre avec les localites dans lesquelles ces derniers se sont etablis en 
Dobrogea. Leur nombre est donne par familles pom l'annee 1940. 

Les plus de 5000 familles de bergers transylvains qui s'etaient 
etablies en Dobrogea depuis le XIXe siecle prnvenaient des depressioru; 
::mbmontanes ou intramontanes du Braşov (d'ou s'etaient deplacees 2140 
familles), du Făigăraş (avec 1200 familles) et du Sibiu (avec 1680 fammes) 
(Fig. 1). Elles correspondaient approximativement au departements por
tant le meme norn, qui ont dure jusqu'a la reforme administrative de 
1950. Un nombre considerable d'habitants se sont etablis definitivement 
en Dobrogea, quittant leurs localites sanfl toutefois provoquer un depeu
plement de ces localitet-i. De l'ancien departement de Braşov sont partis 
plusieurs habitants de deux groupes territoriau..-x: de bergers ( << mocani >>) : 
du groupe des anciens villages reunis a l'heure actuelle dans la ville de 
Săcele, un nombre de 1022 familles (500 de Săcele et 434 de Satulung, 
76 de Turcheş, etc.), des villages avoisinants comme Tărlugeni r;ont par
ties 99 familles (Purcăreni y compris), du groupe de Bran 383 familles. 
(182 de Bran, 79 de Simon, 46 de Moeciu, etc.) ou de la region voisine, les 
actuelles villes de Rîşnov-Zîrneşti (145 familles) . De l'ancien departement 
de Făgăraş, qui englobait toute la depression portant le meme nom, sont 
parties : 326 familles de la commune Voila et de sefl villages (229 de Sîm
băta, 65 de Voivodeni, 32 de Voila), 149 familles de la commune Recea 
(les villages Recea, Gura Văii, Deja.ni, Berivoi), 62 familles de la commune 
Lisa, etc. De la depression du Sibiu, ou les bergers etaient connus sous le 
nom de <<mărgineni >>, sont parties plusieurs familles des commune: de 
l 'ouest : 481 du village Sălişte et 345 des autres villages englobes dan, la 
commune portant le meme nom (154 du village Vale, 57 de Sibiel, 49 de 
Fîntînele, 43 de Săcel, 42 de Galeş) ou de la commune Poiana Sibiului 
( 170 de << poienari >>), de la commune THişca (120 familles), de la commune 
Rîşnov (87 familles), etc. Un nombre plus reduit de familles ont quitte 
aussi d'autres villages des trois departements. 
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Les bergen, roumairu; du sud de la Transylvanie, connus sous le 
nom generique de << mocani », qui se sont etablis en Dobrogea au XIXe 
sieclc, se sont etendm; dans presque toute la province a partir il.u Danube 
jusqu'au littoral de la mer Noin•, un nornbre plm, restreint se fixant dans 
le Delta du Danubc et autour du complexe lagunaire du Razim. En prP
nant comme basc le:,; donnees statistiques resulteeR <le l'enquete effectuee 
par l'historien D. Şandru en 1840, avec l'indication du nombre d'habi
tanh, d'origine transylYainc, dans lpm· diffusion par localites, on corn,tate 
un groupemcnt plus corniderable de ces derniers dans certains endroits. 
Dans le departement de Tulcea, un nombre plus grand d'habitants provenus 
du sud de la Transylvanie se trouvait a cetfo date dans : la commune Topo
log, 798 familles (285 dans lP Yillage de 'l'opolog, 170 a Sîmbăta, 141 a 
Făgăra~ul Nou, 78 a Măgm·cle, 72 a Calfa, 56 a Corbu, villages formant 
cette commune), 480 familles darn la commune Valea Nucarilor (dont 
267 dans le village de Iazurile et 213 dans le village d'.A.gighiol), 409 familleR 
dans la commune Casimcea (dont 165 it Casimcea, 121 a Corugea, 53 a 
Ci~meaua Nouă et le reste dans d'autres villages de la commune), 365 
familles dam la conunune Dorobanţu (dont 91 dans le village de Cîrje
lari, 76 a Canat Calfa, 64 a Dorobanţu, etc.), 211 familles dans la cornmune 
Ceamurlia dt• ,Jos (dont 168 dans le village de Lunca et 43 a Ceamurlia 
de ,Jos), 1-1-i'i familles dans la commune Dăeni (toutes dans le village 
de Dăeni), 143 familles dans la commune Sarichioi (dont 68 a Zebil, 47 a 
Sabangia, ensuik dans d'autres villag<>s), 1:36 familles dans la commune 
Greci, 125 familles dans la communc Murighiol et un nombre plus reduit 
dans d'autres communes. 

Darn le departement de Constanţa, des groupes plus grands d'habi
tants d'origine transylvaine se trouvent dans le:c; cornmuncs suivantes : 
300 familles dans la commune Pantelimon (dont 108 a Vulturu, 71 a 
Runcu, 50 a Călugăreni, 47 a Pantelimon et le reste dam d'autres villages 
de la communc), 295 familles dans la commune .Adamclisi (dont 96 a 
Adamclisi, 65 a Urluia, 63 dans le village de Haţeg, 58 a Abrud, etc.), 
240 dans la commm1e Peştera (dont 106 a Izvoru Marc, 60 a Ivrinezu, 
55 dans le village Peştera, etc.), 232 familles dan:,; le village de Mihail 
Kogălniceanu, 44 a Sibioara, etc.), 227 dans la cornmune Saraiu (a savoir 
120 dans le village de Saraiu, 46 a Dulgheru, etc.), 195 familles dans la 
commune Cogeleac (101 a Rîmnicu de ,Jos et de Sus, 65 dans le village 
de Cogeleac, etc.), 158 famillcs dans la conunune Independenţa (70 dans 
le village de Movila Verde et le reste dans d'autres villageR de la com
mune), 149 familles dans la commune Dobromir et un nombre plus res-
treint dans d'autres cornmunes et villages qu'on peut voir dans la deuxie
me annexe et sur la carte. 

On pcut affirrner qu'en general la population roumaine de TranRyl
vanie a emigre en grand nombre vers Ies regions extracarpatiques depuis 
deil temps recules. Ces emigrntions se sont intensifiecs au XVIIP siecle 
tant vers la Valachie, comme le montre minutieusement Ion Nistor (1913), 
ou la Moldavie, comme le montre le meme aut~•ur en 1926 ou, en ce qui 
concerne ccs emigrations vers la Moldavic du nord, Victor Tufescu, en 
1986, que vers la Dobrogea, au XIX" siecle. Les<< mocani» etablis en Dobro-
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gea ont joue un role considerable dans l'extension de l'agriculture, l'essor 
du commerce, le developpement des villes, ainsi que dans la vie culturelle 
de la region. 
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ANcVEXE 1 

Localites de depart des Roumains de Transylvanie etabliis en Dobrogea, 
dans Ies lirnites des anciens departements a la date de l'enquete (1940)* 

Du deparlement de Braşo11 

Baciu (a Sacele) 

Bran (comm. Tiran) 

. 12 famil
les 

.182 
Cernatu· (comm. Cernatu) 102 

11 
16 
13 
27 
46 
10 
12 
18 
64 

Codlea (viile) . . . . . . . 
Feldioara (comm. F.) .... 
Fundata (comm. F.). . . . . . 
întorsura Buzăului) (viile) . . . . 
Moeciu (comm. :\f.) ..... 
Poiana Mărului (comm. P.M.). . 
Poarta Bran (comm. Bran). . . 
Prejmer (comm. P.) . . . . . . 
Purcărcni (c-0111111. Tărlungeni) .. 
Hîşnov (viile) . . . . . . . . . 
Săcele (viile) . . . . . . . . . 
Satulung (a Săcele) . . . 

7!1 
500 
434 

41 
79 
10 
35 
21 

Sohodol (comm. Bran). 
Şimon (comm. Bran) .. 
Şirnea- (comm. Fundata) 
T:1rlungeni (comm. T.). 
Tohanu (:\ la viile Zărneşti) 

., 
" 

• Sole: Dans la liste 011 n·a pas men
lionnc Ies locali le~ :1 moins de 10 familics 
parties. 

Turcheş (a Săcele). 
Zărneşti (viile) . 

Total . . 

Du <ltpar/ement de Făgăraş 

76 film. 
45 

.2146 

Arpaşu (comm, A.). . . 22 
BcriYoi (comm. Recea) . 23 
Breaza (comm. Lisa). . 22 
Cirţişoara (comm. C.) . 86 
Copăcel (comm. Hin;eni) 52 
Dejani (comm. Hecea . 25 
Drăguş (comm. Viştea . . 39 
Grid (comm. P}irău). . . . 17 
Gura Văii (comm. Recea) 36 
Iaşi (comm. Hccea) . . . 16 
Lisa (comm. L.). . . . . 40 
Ludişor (cornm. Beclean). 19 
Porumbacu (comm. P.). . 18 
Recea (comm. H.). . . . 49 
Slmbăta (comm. Voila). . 229 
Scorciu (corn. Porumbacu) 14 
Şinca (comm. S.) ........ 39 
Ucea (comm. C.J . . . 40 
Vl'neţia (comm. Părău). 21 
Viştea (comm. V.). 51 

Voila (comm. V.) .. 32 
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Voivodeni (comm. Voila). 65 fam. Poiana Sibiului (comm. P.S.) 1 76 fam. 

Total. . 1196 Răşinari (comm. suburb.) . 7 
Rod (comm. Tilişca). . 87 

Du departcment de Sibiu Săcădate (comm. Avrig). 35 

Apoldu (comm. A.) . . 26 Săcel (comm. Sălişte) . 43 

Armeni (comm. Loamncş) 19 Sălişte (comm. S.). 481 

Avrig (comm. A.) ...... 15 Sebcşu de Sus (comm. Racoviţa) 12 

Bogatu Român (comm. Păuca) . 11 Sibiel (comm. Sălişte) . . . 57 

Flntlnele (comm. Sălişte) 49 Tilişca (comm. T.). . . . 103 

Galeş (comm. Sălişte) 42 Topircea (a Ocna Sibiului) 36 ,, 
Vale (comm. Sălişte) . 154 Ludoş (comm. L.). 27 " 

,, 

Ocna Sibiului (viile) . 12 Total. .1682 

ANNEXE 2 

Farnilles originaires de Tmnsylvanie dans Ies villages de Dobrogea 
(au-dessus de 10 familles) 

Dans le departement de Constan/a 

.Abrud (comm. Adamclisi) . 
Adamclisi (comm. A.) 
A dîncata (comm. Alimanu) 
Albeşti (comm. A.) . . 
Albina (comm. Baraiu). 
A limanu (comm. A.). 
Almalău (comm. Ostrov) . 
Arsa (romm. Albeşti) .. 
Basarabi (comm. B.). 
Băneasa (comm. B.). 
Bărăganu (comm. Cumpăna) 
Beilic (maintcnant Viile, comm. 

58 fam . 
96 
25 
21 
34 
29 
51 
19 
49 
32 
14 

Ion Corvin) 12 
Biruinţa (comm. Topraisar). 13 
Casian (comm. Tirguşor) 24 
Carvăn (comm. Lipniţa) 16 
Casimcea (comm. Comana) 28 
Castelu (comm. C.). . 17 
Călugăreni (comm. P.) 50 
Cerchezu (comm. C.). 10 
Ciobanu (comm. C.) 40 
Ciocirlia (comm. C.) 21 
Cobadin (comm. C.) 65 
Cogealac (comm. C.). 65 
Canlia (comm. Lipniţa). 19 
Corbu (comm. C.) . 89 
Coslugea (cunun. Lipniţa). 84 
Costineşti (cunun. Tuzla). 28 
Cotu \'ăii (comm. Albeşti) 46 
Credinţa (Comm. Chirnogeni) 1 !) 

Crişan (comm. Crucea). 51 
Cumpăna (comm. C.) 58 
Cuza Vodă (comm. C.V.) . . . 18 
Dobromir Deal (comm. Dobromir) 58 
Dobromir Vale (comm. ,, ) 28 
Dorobanţu (comm. N. Bălcescu) 14 
Dropia (comm. N. B:ilcescu) 48 
Dulgheru (comm. Saraiu). . 46 
Dumbrăwni (comrn. lndependcn-

\a). 26 

7 - C. 2423 

Dunărea (cornrn. Seimeni) 37 fam. 
Dunăreni (cornm A limanu). 29 
Făclia (comm. lllircea Vodă). 28 
Gălbiori (comm. Crucea) . 11 
Girliciu (comm. G.) 23 
Glrli\a (comm. OstroY). . . 12 
Gl. Scărişoreanu (comm. Comana) 45 
Grădina (comm. Tirguşor) 39 
Haţeg (comm. Adamclisi). 63 
Iloria (comm. II.). 35 
Independenţa comm. I.) 23 
Ion Corvin (comm. I.C.) . 24 
Istria (comm. I.) 20 
I..-rinczu i\lare (comm. Peştera 44 
lvrinezu Mic (comm. Peştera). 16 
Izvoarele (comm. Lipniţa) . . 13 
Izvoru Mare (comm. Peştera). 106 
Lespezi (comm. Dobromir) 45 
Limanu (suburb. Constanţa) 29 ,,, 
Lumina (,,Ovidiu", " ) . 17 
Mereni (conun. M.). . 26 
Mihai Viteazul (comm. ~f.V.). 13 
Mihail Kogălniceanu( comm. M.K.) 174 
Mioriţa (comm. Ciobanu). 25 
Mircea Vodă (comm. J\LV.). 48 
Mireasa (comm. Tirguşor). . 28 
;\lovila Verde (comm. Indepen-

denţa) 79 
Nazarcea (comm. Poarta Albii) 52 
Negreşti (comm. Cobadin) 33 
Negru \'odă (comm. N.V.) . 41 
Ncgurcni (comm. Băneasa) . 20 
Nicolae Bălcescu (comm. N.B.) 48 
Nistorcşti (comm. Pantelimon) 24 
Nuntaşi (comm. Istria). 35 
Oltina (comm. O.). 19 
Ovidiu (suburb. Constanţa). 21 
Palazu Mare (de Constanţa) 12 
Palazu Mic (cmm. M. Kogălni-

ceanu) 11 
Pantelimon (comm. P.). 47 
Pădureni (comm. Dollromir) 41 
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Peştera (comm. P.) 55 
Piatra (comm. M. Kogălniceanu) 13 
Pietrcni (comm. Deleni) 19 
Plopeni (comm. Chirnogeni). 82 
Poarta Albă (comm. P.A.) 26 
Poeniţa (comm„ Delcni). 20 
Hariştca (comm. Ion Corvin) :-17 
Rasova (comrn. H.) 106 
Rîmnieu de Jos (comm. Cogealac.) 64 
Hi111nicu de Sus (comrn. Cogealac) :17 
Hunca (comm. Pantelimon). 71 
Salil(n~· (cornm. Mircea \'odă). :-14 
Sarai (cornm. S.) 120 
Salu Nou (comm. Oltina) 37 
Săcele (cornm. S.). 50 
Seimenii 'Ilari (con1111. Seimeni) 77 
Seimenii ,!ici (comm. Seimeni) . 50 
Sib'ioara (comm. ~f. Kogălniceanu) 44 
Siliştea (comm. S.). . 23 
Siminoc (comm. Basarabi) 14 
Sinoc (comm. Mihai \'itcazu). 65 
Stejaru (comm. Saraiu) . 27 
Stupina (comm. Crucea) 17 
Şiriu (comm. Crucea) 15 
Ticllileşti (comm. Girliciu) 26 
Tirguşor (comm. T.). 37 
Topalu (comm. T.) 47 
Topraisar (cornm. T.) 27 
Tufani (comm. Independenţa) . 12 
Tuzla (sulrnrb. Constanţa) 50 
Tcpeş Vodă (comm. Siliştea) 29 
l'rluia (comm. Adamclisi). 65 
\'adu (comm. Corbu). 17 
Valea Ţapului (comm. B:ineasa) 19 
\'alu Traian (comm. \'.T.) 18 
Veteranu (comm. Peştera) 19 
\'iile (comm. Ion Corvin) 12 
\'iişoara (comm. Cobadin) :l5 
Viroaga (comm. Cerchezu) 17 
Vlahi (comm. !\limanu). 11 
Vulturu (comm. Pantelimon) 108 
:n August (de Constanţa) 50 

Dans le dt'µarlemrnl de Tulcea 

Agighiol (cornm. \'alea Nucarilor) 21:1 
Alba (cormu. Izvoarele). 12 
Ardealul (comm. Dorobanţu) 40 
Atmagca (Comm. Ciucurova) 1:1 
Baia (comm. B.) 15 
Ilalabancea (comm. Harncearca) 16 
l:lc~tcpe (comm. i\lahmuclia) 78 
Calfa (comm. Topolog) 72 
C. A. Hosctti (comm. C.A.H.) 26 
Casimcea (comm. C.). 183 
Calaloi (comm. Frccăţei). 44 
Cerna (comm. C.) 52 
Cerbu (comm. Topolog). 57 
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fam. 

fam. 

Ceamurlia de .Jos (eomm. C.J.). 43 
Chilia Veche (comm. C.V.) .19 
Cişmeaua Nouă (eomm. Casimcea) 53 
Cîrjclari (comm. Dorobanţu) 91 
Coru!(ca (comm. Casimcea) 121 
Dăcni (comm. D.). 145 
Dorobanţu (comm. D.) 64 
Dunavăţ (comm. Independenţa) 53 
Enisala (comm. Sarichioi). 13 
F:ig:ira~u c'<ou (cornm. Topolog) 141 
Finlina l\fare (comm. Ciucurova) 2:l 
Finlina Oilor (comm. Dorobanţu) 53 
Florl'şli (co111m. I !oria). 19 
Fn•ciiţci (comm. F.) 32 
Gardu (comm . .Jijila) . 30 
Gl. l'raporgpscn (comm. Crrna). 12 
Gt'l'Ci (l'Ollllll. (;_) B6 
I-Iaidar (comm. Casimcea). 27 
Iazurile (comm. \'alea Nucarilor) 267 
Indcpcnclcnţa (cornm. I.) . 11 
Iulia (comm. Izvoarele). 10 
lzrnarele (co1111n. I.). 49 
Jijila (comm. J.) 40 
Lunca (comm. Ceamurlia de Jos) 168 
Luncaviţa (comm. L.) 23 
Măgurele (comm. Topolog) 78 
Mihail Kogălniceanu (comm. M.K.) 22 
Mircea Vodă (comm. Cerna) 11 
Meşteru (comm. Dorobanţu) 76 
Nalbant (comm. N.) 90 
Ncatirnarea (comm. Bcidaud). 26 
Niculiţci (comm. N.). 55 
Nifon (comrn. Hameearca) 18 
Ostrov (comrn. O.) 77 
Pcccnca!(a (comm. P.) 60 
Poşta (comm. Frecăţei). .14 
Hahman (comm. Casimcea) 28 
Hăzboieni (comm. Casimcea) 42 
Sabangia (comm. Sarichioi). 47 
Sarighiol Deal (comm. Bcidaud). 17 
Sarighiol Vale (comm. S.) 130 
Sarinasu (comm. Independenţa). 89 
Simbăla Numi (com. Topolog) 170 
Sf. Gheorghe (comm. S.G.). 19 
Straja (comm. Cumpăna). 32 
Topolog (cunun. T.) 285 
Traian (comm. Cerna) 12 
Trcslcnic (comm. Nalbant) 15 
Turcoaia (comm. T.). 65 
Turda (comm. Mihai Bravu) 22 
Unirea (comm. C.) 11 
\'alea Teiului (comm. Izvoarele) 16 
Văc:in•ni (comm. Luncaviţa) 14 
\'islerna (comm. Sarichioi) 25 
Vişina (comm. Unirea). 12 
Traian (comm. Cerna) 12 
Zcbil (comm. Sarichioi). 68 
6 Martie (comm. Unirea) . 10 

8 

,, 
fam. 
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THE SOMEŞ PLAIN - AN OLD ROMANI.AN HEARTH 
(GEOGRAPHIC-HISTORICAL REMARKS)* 

GHEORGHE IACOB 

La plalne du Someş - ancien sltr- roumain jeonsiderations de !Jl'O!lraphle historique). 
La plaine du Someş est un des lieux d'habitat lres anciens et permanents de la popula
tion dace autochtone et de !curs desccndants, Ies Roumains. Leur habitat est confirme 
par la prescnce de maints vestiges archcologiqucs dans plus de 100 sitcs. Les ricbes 
ressources de nourriture offertcs par Ies plaines alluviales des rivieres de Someş, Tur. 
Crasna, Ier et de la plaine a dunes de Carei ont assure des conditions favorables a 
une vie intense de la population autochtone des Daco-Roumains (Fig. 1). Les centrcs 
daces de ceramique (II- 1ve siccles) de Medicşu Aurit ct Lazuri ont He declare~ reserves 
archeologiques nationales. De plus, l'attestalion archeologique et documentairc de plu
sieurs dizaines de sites, de champs fortifies (castra) ct de cites (Satu Mare, Medieşu 
Aurit, Ardud, Crucişor, Tămăşeni- V li I-X 1c siccles), ainsi que le duche de Menumorut 
(Xe siecle) confirment tant le trcs ancien habitat et la continuitc de celte population quc 
le mode d'organisation de la population autochtone, anterieuremcnt a l'arrivee des Hon-
grois sur le tcrritoire de la Transylvanic. · 

Keu words: historical gcography, archacological vcsliges, human set lkmenls, Daco
Homanian population, Someş Plain 

An integral component of the Banat-Crişana Lowland, tbe Sonwş 
Plain bas offered from olden times optimum living conditions to the auto
chthonous north-Thracian tribes, spccifically the l>acians. The dissemi
nation and density of settlements had depended on rnorphogeographic 
features. Tlw frequent deviations of the Some::, waforcourse llad led to 
frequent dislocations of settlements, most of which wcre situatcd on its 
banks, on levees and ilets . .Along thc numerous desertcd channclR and 
meanders of this river - Racta, Eghcr, Sar - or of its trihutarics - Bă,1-
caia, Homorod and Ier - vestiges of Paleolithic, Neolithic and Bronze 
Age scttlements have heen unearthcd. 

In general, Bronzc-Age )-;cttlemcnts in thc Some~ Plain followed 
the uirection of the stream netw01 k tba t was typically din·1 µ;ing, exhibit
ing highly variable flow rnte.s : the dit,pusition of gravei strnta and fluvia
tile sands fuund in thc hear1h of E1onze Age scttlementi-; (Culciu ~fare, 
Cău1şeu, Yetiş) indicak 11iat 1he S011wi:; rive1· was frequently overflooding. 
Nevertheless, sinee tlw 1egiou ha<l fntile arnble lands, grazes, forests 
with a rich fauna, the 1'luadan comrnunities (in the Bronze Age) kept 
flom·ishing. An exception was made, in part, by the Ecedea zone, a big 
marshy area, the end point of tbe Ciasna and Homorod strcams. Therc, 
only the few hillocks adjoining 1he IJJefient settkment:-; of Bnveni, Cămin, 
Căpleni and Dornăneşi,i, on tbe ~ouil1<.·rn bank, meu to bt· iubabited. 

* Paper prcsented at lhe public rcporls session of thc Gcographical Tnslilulc, Bncharcst, 
January 29, 1986. 

Rev. Roum. Geol., Geophys., Geogr., Gcographic, Tomc 32, p. 9!J-104, 1988, Bucureşti 
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Propitious conditions of habit-ation offered also the Carei Plaiu with 
its dune-like relief, e.g. at Oiumeşti, Berea, Sanislău, Ourtuiuşeui, Valea 
lui Mihai, etc. where numerous dwellings and necropolises, dating to the 
Neolithic and Iron Age (La Tene), were discoYerwl. Also dem;ely populat
ed in the Bronze Age was the Ier Plaiu, "·ith settlernents <leveloping 
preferentially on the left bank of the stream, in the contact arca ,vith the 
higher relief level of tlw Banat-Criş hills (from Chereuşa up to thc Barcău 
valler). People used to live also on the leyces from the lower Ier channel, 
which constituted both a natural defonce arnl offere<l easy food supply, 
(the Rettlements at Dîmbul Taurilor, Cetatea Boului, Dimbu Sălaşului, 
Cetatea de Pămînt, Dealul Borzului, etc.). 

Therefore, the large aud fertile plain of the Someş riyer hadrepresent
ed from very old tirnes a favourablc uatmal background for habitation. 
Arehaeological diggings have hrought to light Paleolithic scttlements at 
Turulung, Sără,uad, Domă,rn,şti and Ciumeşti-Berea, aud Neolithic 
ones (over 20) arnong ,d1ich thosc ai Ciumeşti, Berea, Nisipeni, Apa, Oarei
Bobald, Unimăt, Hlaja and Acîş. 

The Bronze-Age settlements, the most extended ones, had develop
ed over a long period of time · that span nearly oue thousand years ; 
they are represented by the Otomani and Suciu de Sus culture, transi
tional to the Iron Age-the Dacian cultu.re. 

The Otomani culture (famous for its reference ·archaeological ves
tiges - four settlements of which two provided with fortifications and 
numerous deposits of tools, weapons, ornamnnt ite1rn;, etc.) covered espe
cially the south-westem part of the Someş Plaiu. 

Out of the 46 settlements unearthed here, 32 are clustering south 
and west of the Crasna, in the Ier and Carei plains. Over 40 per cent of 
these were fortified, RUITounded by wall and ditch, all of them found iu 
the Ier Plain. The settlements belonging to the Suciu de Sus culture occur 
rnainly in the central and northern part of the Someş Plain. Bronze depo
sits were discovered iu more than si:x:ty settlements from this area, tlw 
lattt>r having prospered duc to the ore deposits of the neighbouring Oa~
Gutîi-Ţibleş volcanic mountairn1. From the multitude of these deposits, 
those at Domăne~ti, Vetiş, Apa and Livada have a particular importance, 
both by the number and variety of their items : axes, sickles, harnesses, 
ornament items, weapons, etc. some of them very refined (the sword 
from Apa). Quite unusual is the discovery of mould valves in four setle
ments, with ver.v many of them being found at Oiumeşti, which bespeaks 
of ore reduction works being performed there. 

By the end of the Late Bronze Age, from the strong Thracian groups, 
the Geto-Dacians begiu <letaching themselves. They represent the hard
eore of the autochthonous population formed in the 2nd millennium BC, 
which 110 other population wave passing through the Oarpatho-Dannbian
Pontic area could ever dislodge. 

The Fin;t Iron Age, Hallstatt, featurcs hy the settlemrnts from 
Căuaş and Yetiş; the Second Iron .Age, La Tene, is represeuted by the 
vestiges discovcred at Oiurneşti, Sani81ău, Valea lui Mhai, Domăneşti, 
etc. Here, one finds that the Celt:,; had lived side by side with thc Dacians 
tliroughout the 2nd century BC. 
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Fig. 1 . - r\rc/;aeologica/ ut·sligrs cmc/ hislorico/ mom1menls in !he 
Some~ Plain. 

,\, Documenls allesling th,· 1·~·islence of setllemcnls bclwec11 Ili e 
years 1075- 1400 (rf. From lh e 1/istoru of Tra11syl11a11ia, l, Ecl. 
Acaclcm ici, Bucharcsl, 196:l: I. 1075 - 1300; 2. 1:wo - 1:l50: 
3. 1350-1400. 
J. Palcolithic sctllc111 en l: 2 . Neoii litic seltlcmcn l; J . Bronze-Agc 
seltlemcnt: J. lro11-Agc scll lcmenl: 5 . Dacian pollcry centre; 
6. Roman coin hoarcl, discovcrcd: 7. 8th - 11 th c·c sclllcmcnt; 

8. strongholcl IJuilL hy lhc Homanian au lochthonous populn
lio11 (0th - 1 lLh cc): 9. feudal cas tlcs, cilics (14th - 17th cc): 
JO. Archaeolugieal rc~crvc (wilh 21Hl-1th Dacian vesligcs): JJ . Colo
nization with German populaLion ; 12. Coloniznlion I\ ilh Ukrainian 
population : 13. Colonizat ion wilh Slo\·akian populalion ; JJ. Ro-

w 9 ............... 

o 10 ~ 

~ o 11 
~ 12 

,, __ 
181 13 o 5 

rnanian selllements huilt artcr thc l 'nification (l Dec. 1918) : 
, ,;. hislorical muscum ; J{; . !\lemorial house: / 7. Historical monu-
111cnl: J8. the arca of the former Ecedea mnrsh (now clrainecl and 
culliva tcd): 19 . watcr network; 20 . swearage system: 2 1. perma
nent s loruge; 22. t cmporary slornge; 23. Someş Plain hou11clarics. 

B. Geographical-hislorical ou /lin e of Satu JI.Iare lown. 
J. Satu Mare stronghold under lhe Romanian dukc l\l enurnc
ruth (10th cent); 2. the site of 15th cent. urban seltlements -
S'.ttu !\fare and Minliu: J . castle bu ilt by I<ing l\lalhias Corvi
nus (1460); 4. stron ghold bui lt by Voivoclc ~lcfan Bathory. (154:l): 
5. Piuarilor street (today Mileniului str cet): 6. the old Somes 
channcl: 7. dcviation cf the Someş course in 1543; 8. lhe present 
Someş cha11nel ; li. 16lh-cent. briclges; JO. the present hearth of 
Satu Mare municipal cily ; 11. prcscnt hi ghways; JJ. present 

ruilways. 
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The north-western branch of the Dacians were more widely spread, 
especially in the 2nd century BC, as attested by numerous Antiquity 
sources, viz. up to the north-eastern Carpathian range and the Morava 
(M:arch) rivcr: subsequently, however, they were restricted to a smaller 
area by the pressurc of Sarmatian Iazyges. The oldest historical informa
tion about the Daciam from these places are due to Caius Julius Caesar 
(Ist cent. BC) in his famous "De bello gallico" 1 ; they arc also report.ed by 
tlw great geographer of the Antiquity, Strabo, and by Plinius the Old 
(1st cent., AD). In his work Naturalis Ilistoria, the latter tells us that the 
Dadans bo rdered to the west with Tisia = Tisa, while to the north they 
expanded up to the north of Slovakia (the Dacian character of this region 
is confirmed by numerous archaeological discoverieR) (A. Tocik, 1959, 
JL Par,lucz, 1965, Ptc.). 

The Dacians from the Some:;; Plain, nametl "The Great Dacians", 
lrntl not bccn comprised in the region conquered and colonized by the 
I~oman Empire - hence, they also went by the name of Free Dacian,;. 
They used to maintain permanent exchange rC'lations with their brethern 
frorn the Romanized province of Dacia, because of their common ethni
rity which "\Yould account for the two Roman coin hoards (bearing the 
image of emperors Vespasian, Trajan, Hadrian, and Commodus) unearthed 
at Ghi:rna and Satu Mare. 

In the 3rd and 4th centuries tlw Dacian material culture in the Someş 
Plaiu was flourishing, as attested h)- the archaeological finds at Medieşu 
Aurit (1964-1966) and Lazuri (1974-1980). These pointto the existence 
of two big pottery-making· Dacian centrcs, design.ed to meet internai 
requirements and exchange demands from the neighbouring populations. 

Thc great migratory ,vaves, that come to the Carpatho-Danubian
Pontic space toKard the end of the 4th century AD, di,;turbed the life 
of the Dacian, th<>n Daro-Roman and Romanian settlements. To defend 
themselves against thc invaders, they would build fortified settlements -
fortresses with carth defenses. The presence of such fortresses in this 
plain area - a component part of the realm governed by the Romanian 
duke l\Ienumoruth - is the most convincing proof of the continuous 
habitation of the autochthonous element, its existence being confirmed 
al.so by written sources, e.g. "Gesta Hungarorum" (11th -12th cc) written 
by the chronicler Anonymus, notary to King Bela III, which mentions 
also the largest duchy of Transylvania - that of Gelu, the Romanian 
(blachus). 

It is obvious, therefore, that when the Hungarians arrived in Pan
nonia, in the north-western territories of this country, they found there 
strong Romanian politica! formations, possessing large lands, rich natural 
resources, and including a numerous population, fortresses and fortified 
Rettlements. Thus, in the Someş Plain, there were : "Castrum Zotmar" -
Satu Mare stronghold in the 10th century ; "Castrum Megessala" - Medieş 
stronghold, Ardud stronghold (lOth-llth cc) and the more recently dis
eovered ones at Crucişor and Tămăşeni. 

1 „Oritur ab I lelveliorum et Ncmctum et Rauricorum finibus rectaque fluminis Danubii 
regione per tine t aci fi nes Daeorum c t Anartium : hine se fleetit sinistrorsus diversis ab flurnine 
regionibus multnrumquc gentiurn fines prl'plcr magnitudinern attingit" (op. cit., VI, 25, 2-3), 
(I. II. Crişan, 1977, p. 286-287). 
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About the existence of the three autochthonous Homanian poli
tical formations - the duchies (vocvodeships) of Gelu, Glad and l\'lenu
moruth - prior to the arrival of thc Hungariam;, we would recall the com
ments made by the French researcher Ubicini Abdolonyme in hil'l work, 
Les origines de l'histoire Roumaine (1886) : "one could still hear the far-off 
tumult of the last Avar horde dying out to the west, toward Pannonia, 
while the vast plain, silent and deserted, stretched out to the east. Encou
raged hy this silence and void, g-roups of Romanians kept coming· down 
from the surrounding tableland., slowly sprcading out over the neigh
bouring plains. They would set up boroughs, cities and found some states 
whose history is too little known / ... /, and so, at the end of the ninth 
century, at the time when the Hungarians ernerged on the historical scene 
(889), there was the state of Gelu which encompassed the whole of Tram;yl
vania, excepting the territorr of the Szecklers/ ... /; the state of Glad, 
another Romanian prince, whoxe lands stretched betwcen the :i\Iureş, 
the Tisa and the Danube / ... /; the state of Menumoruth, in the upper 
basin of the Tisa (Cri:;;ana), with .Bihar as its capital" (a pud, 2\Iircea Muşat, 
1980, pp. 117 -118). 

The Hungarians became sedentary in the Pannonian Plaiu, and 
started pursuing a policy of cxpansion; so, between the 10th-13th cen
turies they began raiding Transylvania, attracted by the great wealth 
of this proYince. 

One by one the cities of Satu Mare 2 , Medieş, Biharea 3 and Ardud 
fell under the attacks of the Hungarian royal troops. However, the Roma
nians continued to preserve their politica! organization, în the form of 
'lands', even after the 13th century: Terra Blacorum (The land of the 
Romanians), the lands of Oaş, Maramureş, Lăpuş, Sălaj, Haţeg, etc. 
Their organizational structure, distinct from that of the Hungarian feudal 
state, imposed the preservation of the autochthonous form of voevodeship. 
Some Hungarian writers aud historians, illre Losonczy Istvan (1783 ), 
Szilagy Sa.odor (1859), noted in their writiugs : "The land of Transylvar 
nia, Hungary's neighbour to the east, was once named Middle Dacia"; 
"the Hungarian kings ruled over it (this territory, italics ours) through the 
voevodes of Transylvania"; ''Transylvania aud Hungary had never been 
confounded for one another, they have always formed two different coun
tries" (apud, Mircea Muşat, 1987, p. 12). 

The traditional form of organization, communes, unions of com
munes, lands, duchies and voevodeships, rooted in the Antiquity, has 
secured the continuity of the Romanian autochtbonous stock despite the 
systematic colonizations ,vith l\Iagyar and German elements. 

The racial discriminations that kept worsening under Austro-Hun
garian rule, decreased the number of Romanian autochthons. Besides, 
the forcible change of people's names, closure of education in Romanian 
(mother tongue) and restrictions im posed to the assertion of civil rights 
had detrimental effects upon the Romanian population. 

A.fter the unification of Transylvania with Romania (December 1, 
1918) many Romanians from the Apuseni Mts and the areas of Sălaj, 

2 Anonymu~, Gcsla Ifrwgarorum, Chap 21. 
3 Idem, chap. 51. 
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Oaş and :Maramureş, sett.leu in the Someş Plain setting up 25 new loca
lities in population-free areas or in poorly inhabited zones, especia.Jly the 
area between the Someş and the Tur, in the C'raRna and Carei plains. This 
has essentially contrilmted to changing the geographical landscape as 
several land melioration works have becn undertaken (drainage, damming, 
deforestation, roau builuing, for cxample in the area between the Someş 
and the Craima where the following localities were built : Decebal, Traian, 
Dacia, Paulian, Gelu, Raba Novac; in the Carei Plain where the popula
tion (Moţi) in the Arieş valley fonned the ,·illages of Ianculeşti, Horia, 
Scărişoara Nouă. It iR quite intereRting to note that the settingdown of 
the Romanian populat.ion bas revitalizC'd areas in which archaeological 
diggings uneartheu H'Rtiges of an ancient habitation of the autoc;hthonous 
Dacians, e.g. tools, weapons, pottery, ornarnents, necropolises, etc.). 

C'mwincing proofi;;, rnuch oldcr than 1hc written documents, are 
housed by the Satu Mare arnl Carni town mmeums. They unquestionahly 
attest to the certain and peTmanent habitation of the Thraco-Dacian, 
and implicitly Romanian element in thc area of the Someş Plain. 

The two archaeological discovcries rnade at Medieşu Aurit anu 
Lazuri are of outRta,nding importance for Homanian national history by 
the wealth and variety of pottery items anu the amplitude of the ovens 
dated to the 2nd - 4th cc. They have been cleclarerl archaeologieal reser
vations in situ, the onl~- oncs consel'Ving such vestiges to thi:,; day. They 
are undeniable proofi;; of the e:xistenee ana permanent habitation of the 
Dacian au.tochthons. 

* 
The Some::; Plain i8 obviously the craddlc of the north-'l'hracian 

population, where the free Dacians an(l their followers - the Daco-Romans 
and the Ilomanians - have heen dwelling uninterruptedly over thou
sands of years. TheRe popnlations, which had lived through the big migra
tion waves and then experienced historical vicissitu.des and much social 
unrest along one thousancl years of foreign opprei;;sion, have nevertheless 
preserved their homeland and national being. The two archaeological 
reserves - l\1edieşu Aurit and Lazuri - important centres of Dacian 
culture, together with the numerous traces of settlements, the wealth 
of Bronze deposits, the coiu hoardR Ghirişa and Satu Mare, as well as the 
fortresses built by the pre-state Homanian politica! formations - Satu 
Mare, lVIedieş, Ardud, Crucişor, Tărnăşeni - before the Hungarians came, 
are peremptory proof8 of the continuity and autochthonous character of 
the Romanians. The territory of the Someş Plaiu has not yet unfolded all 
the secrets of its early past. Excavatiom will certainly produce fmther 
evidence of the continuai habitation of the Thraco-Dacian autochthons and 
of their advanced material culture and eivilization (see the items found at 
Apa, Livada, Satu l\Iare, Domăneşti, Ciumeşti, Acîş, etc. true mast{lr
pieces of the bronze metallurgy). 
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LA VOCATION DES CARPATES );IERIDIONALES PO"C"R 
LES SPORTS D'HIVER - PRESEN'l' ET A VBNIR 

OH. NICULESCU 

Thr H>ration of Soutbern (:arpathian~ for llintl'r spnrts. l'resl•nt and futurl'. In thl' 
:~n11lhcrn Carpathians, over thc allitudcs o[ 800-900 m. lcmpcraturcs hclow 0°C and 
ahunclant snowing during wintcr conlrilrnlc lo lhc mainlaining ol' a snow co,·cr of over 
~ll cm during severa! rnonths cach ~-car. Thc relief with alliludcs up to :! 500 111 and 
t11~ 5-:!ii 0 slopcs, mainl_,. wilh norlllcrn cxposition, arc [avourablc for wintcr sporls . 
. \llhough Lhcrc arc conclitions [01 skiing in largc arcas, tl1c organiscd practice of winler 
,ports is cstablished only in a few placcs, in localitics, ancl high resort stations (1 OOO -
i 4:'>0 m) (Fig. 1). These dcvcloped in funclion of various factors : acccss to Lhc 111oder-
11ised roads, local facilitics for ovcrnighl, ski tracks and cablc transport, Lhe prcscncc 
of big towns in thc neighbourhood. lnitially, lhesc resort slalions had the function o[ 
overnight bascs, for recrea tion and trcatment and transit for summer Lourism. Thc cxtcn
sion of thc wintcr activity is related to thc sporls cquipmcnt. Thcre is also a tcndcncy for 
the Carpathian climatic resort stations situated at Iowcr altitudcs to devclop activities 
relaled to wintcr ,ports. There arc prcsentcd the main resort stations o[ lhe Southern 
Garpathians wilh activities rclated to wintcr sports . 

• Hols-c/cs: stalion de sport d'hiver, Carpales :Vlcridionales 

Il est bien connu que Ies regions montagneuses offrent de meilleures 
vossibilites pour la pratique des sports d'hiver que lei,; regions basses, 
grâc~ aux conditions climatiques et du relief favorables. A cet egard, 
Ies Carpates Meridionales, y compris la vallee de la Prahova et le petit 
massif Postăvaru, sont un bon exemple. 

D'une grande importance pour Ies sports d'hiver sont les conditions 
climatiqucs concretisees par des temperatures basses (de rnoins de 0°C) 
pendant une longue periode et des chutes de neige abondantcs, capables 
de former et de maintenir une couche de neige de muins de 20 cm d'epais
seur durant plusieurs mois. Ces conditions se rencontrent dans Ies Carpates 
Meridionales (45°30' latitude nord), aux altitudes de 800-900 m, notam
ment sur les pentes nord, ou la temperature est de l -2°C plus basse que 
sur Ies pentes sud, et ou l'insolation est plus reduite. A des altitudes supe
rieures, Ies temperatures encore plus basses et la neige encore plus abun
dante offrent des conditions optima pour leR sports d'hiver. Les mas,;ifs 
de la partie ouest des Oarpates l\Ieridionales, Ies premiers sous l'incidence 
des masses d'air humide, oceaniques, regoivent des quantites plus grandes 
de precipitations que celles de l'extremite est, assurant une plus grande 
epaisseur de la couche de neige. 

Le relief joue aussi un role important, premierement par son altitude · 
les sommets des Oarpates, depourvus de forets au-dela de 1 700-1800 m: 
s'elevent jusqu'a 2 500 m dans un climat a hiver prolonge. D'autre 
part, Ies pentes sont importantes par leurs longueurs et leurs inclinaisons 
favorables au glissement sur la neige. Les pentes indiquees pour le ski 
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Yarient de 30-35° a ;:î-10°. L'inclinaison et Ies details topographiques 
eonferent aux pistes de ski le degre de difficulte et leur destination (agr(;
ment ou de competition, deseente directe, ,-lalom, ski fond). 

Dans Ies Carpates J\Jeridionales, la plupart des sommets et des vallees 
,-ituees a l'etage alpin offrcnt des conditiorn; assez bonnes aux ;;ports 
d'hiver, a l'exception du rclief acci<knte des cretes glaciaires (monts de 
Retezat, Parîng, Făg:1ra~) et le relief de;; cretes calcaires ct conglomera
tiques (monts de Piatra Craiului, l'abmpt des Bucegi, etc.), ~L des penks 
raide:,;, 011 se declenehent de frequentes avalanches (Fig. 1). 

Quoique pratiquement, a quelques exceptions pres, on puisse ,;kier 
partout, la deroulement organise des sports d'hiver a lieu en peu de lieu..-...:. 
dans des statiom, et localites cl'altituclf', ou au.tour cles chalets de mon
tagne; quelques-unes ,;ont deja devcnues de,; stations t.ra<litionnelles pour 
la pratique des sports d 'hin'r, bien eornrnes en Roumanie et meme ;L 
l 'etranger. 

Leurs apparition et cleveloppement ne Kontpas dus au hasan1, mais 
sont en liaison av<•.c leK neecssites socio-economiques. Parmi celleK-ci on 
signale l'accessibilite par cles rout.es modernisees ou empierrees et, le der
nier temp:,;, par telepherique. 

Le developpement des statiorn; fut assure par une capaeitl; d'heher
gement eorrespondant aux besoins d'agrement et au flux touri:,;tiqnt·. 
Pondees d'habitude eomme Ktations ou complexes touristiques t•stivaux, 
elles se sont axees pendant la sai:c;on froide sur Ies sports d'hiYer a m<'sure 
que l'interet des visiteun, pour le ski, la lugc ou le bobsleigh augmenta. 
Mais l'operation a exige des dotations speciales : des pistes, des n•mou
tees mecaniques, des trcmplins, la location et la reparation du materil'l 
sportif, etc. 

A la fondation des stations de sport cl'hiver, un role important ont 
joue le:,; centres urbains fortement peuplei-, oit IP flux touristique est 
devenu tres inten:c;e, notamment p<'ndant le week-end. Telles sont Ies villt>s 
de Braşov, Sibiu, Petroşani, Caransebei:,, etc., situees au piecl de.:; monta
gnes, mais aussi d 'autres plus eloignees, tels que Timii:,oa.ra, Piteşti, Bueu
reşti, etc. 

Loealiseei- clarn; un milieu agreable, loin de la pollution et d<> la vie 
trepidante des villes, Ies stations et Ies complexes touristiques :L profil 
de sports d'hiver se trouvent a present en diverses etapes de developpement. 

Poiana Brnşov (950-1 050 m alt.), la station de sports d'biver la 
plus renommee de la, Roumanie, est situee dans la partie nord du masi-if 
Postăvaru, ;;ur une marche cl'erosion ondulee. Une route modernist•e 
(12 km) relie la stat.ion a Braşov. Les conditions morpbologiques et clima
tiques favorables ont attire Ies fikiPurs depuis longtcmps: -5°0 tempera
ture moyenne en janviPr, d<>s c·hutes de neige deroulees entre octombre et 
avril assurant une eouelH' eh> nPigc cl'une epaiRscur d'au moins 20 em qui 
dure plus de 90 jours par an. Yer·s le pic Postiivam (1 799 m) l'epaisseur 
moyenne de la neige augmenfr :\ 100 c·m et la neige se prolonge jm,qu'a,u 
mois de mai. 

Le versant nord du Posti'rvaru, partiellement depourvu de foret1,, a 
couche epaisse de neige, est favorable aux sports d'biver et la ea,baue 
Crit>tianu Mare (1 710 m) est un opportun point d'appui pour le :,;ki dans 
la haute regiou du massif (fig. 2A). 
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Si, en 1909, c'est ici qu'a eu lieu le premier concours de ski (suivi paJ> 
la construction de quelques chalets touristiques), Ies Jeux l\fondiaux 
Universitaires d'hiver de 1951 ont stimule le developpement impetuemr 
de la stat.ion : on a construit des tremplins, une piste de bobsleigh (ulterieurP 
ment abandonnee ), une installation de transport a, câ,ble, des botels, la 
nouvelle rou te modernisee. 

A present, Poiana Braşov a une capacite d'hebergement de 2 800 
places en botels et dispose d'une bonne base d'agrement, satisfaisant Ies 
besoins de repos de la population de Braşov et des visiteurs d 'autres regi
ons du pays et de l'etranger. Yers la station convergent Ies onze pistes de 
ski, totalisant plus de 17 km, etalees entre 1 700 m et 950 m altitude 
(fig. 2.A.). Les pistes sont utilisees pour descente directe, slalom, slalom 
special et sauts au tremplin (de 40, 70 et 90 m). Annuellement des 
concours nationaux de ski et d'autres eompetitions regionales ou locales 
s'y deroulent. 

Entre la station Poiana .Brasov et la cabane Cristianu 2\Jare ou la 
crete de Post:1Yaru, la remonte es·t ass•ree d'un fa~on permanente, par 
deux Mlecabines (2 450 et 2 800 m de longueur, capacite de 300 et 500 
personnes/heure) ct pa,r un telesiege (2 096 m de longueur, capacite de 
325 personnes/heurc); l'ecart altitudinal est de 646- 720 m. Les pistes 
de ski les plus frequentees sont accompagnees de six teleskis, chacun a 
une longueur de 285-502 m et a, une capacite de transport de 250-600 
personnes/heure. A Poiana Braşov il y a amsi des glissoires pour Ies luges 
et des patinoires. 

Situee tout pres de la grande viile de Braşov (plus de 350 OOO habi
tants ), a des facilites d'approvisionnement et de transport, a dotations 
correspondantes et avee un grand tlux des visiteurs roumains et etrangerr-;, 
Poiana Braşov occupe la premiere place parmi Ies stations de sports d'biver 
de Roumanie. 

La ville de Predeal (1 000-1160 m alt.), placee dans le col homony
me, sur la route europeenne 11° 60, est une station cli!natique bien renommee. 
Les conditions climatiques ( -5,6°C temperature moyenne en janvier, 
coucbe de neige d'au moins 20 cm d'epaisseur qui Re maintient environ 
100 jours par an), et Ies pentes a exposition nord suffisamment inclinees 
favorisent Ies Rports d'hiver depuis le 10 decembre jui:;qu'au 15 marf.l. 
Pareillem<>ut a Poiana Braşov, la viile de Predeal a une vieille tradition 
a cet egard. La fondation du club sportif local et le premier concom·s dP 
ski (1928) ainsi que la construction du tremplin (1929) ont augmente 
l'interet pour Ies sports d'hiver et ont mene a l'organisation annuelle de 
competitions. 2\Iais la station de Predeal s'est developpee a partir de 1942 
lorsque fut inauguree la piste de ski de Clăbucet (fig. 2B ) . 

.A present, a Predeal il y a 12 hotels, 68 -villa.~ et 10 hotels-cabaneR 
totalisant plus de 4 OOO plaC'es (plus que la moitie de la population de la 
ville ). Les deux pistes de ski pri11cipales situees tout pres de la ville-Cl:1-
bucet et Subteleferic - s'~Ll'erndwnt aux pentes nord du mont Clăbucet, 
de 1 450 a 1 065 m altitude (fig. 2B) ct presentent des degres de difficulte 
grande Pt moyenne favorisant Ies competitions regionales et nationales. 
La long1wur des cleux pistPs de ski et de leurs ramifications est de fj 400 m~ 
Deux telesieges, constmit~ en 1964 et 1968 (1 740 m de longueur, 600 per-
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Fig. 2. - Les principales stations a fonclion de sports d'hivcr dans Ies Carpates l\1eridionales : 
A, Poiana Braşov; B, Predeal; C, Păltiniş; D, Muntele Mic; E, Complexe I.E.F.S; F, Straja· 
1, La limite superieurc de la foret marquant des r egions aux pistes de ski naturelles ; 2, pistcs 
de ski existantes; J, pistcs de ski en projet ; 4, tremplins; 5, telecabine; 6, telesiegc; 7, tcleski, 
babylift; 8, stalions, cabanes; 9, cabanes touristiques; 10, points de sauvctage montan (sal-

vamont), 11, routes modernisees; 12, routes cn train d'Mrc modcrnisecs. 

sonnes/heure capacite), deux teleskis (490 et 650 m de longueur) et laloca
tion de materie! sportif assurent le deroulement des sports d'hiver). 
S'y ajouteles pistes faciles de ski dans la ville et dans Ies environs des 
hotels-cabanes, a longueur de 150 - 300 m, celle au long de la vallee 
de la Poliştoaca, ut ilisee dans Ies competitions de ski-fond (2 500 m) et 
de biatlon, celle de Pîrîul Rece (a teleski) et le tremplin de Cioplea,. Les 
pistes de ski de Pre<leal et des alentours totalisent plus d~ 11 km, ce 
qui confere a la viile la veritable fonction de station des sports d'hiver. 
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Sinaia (800-1 OOO m alt.), la rcnommee station climatique de la 
vallee de la Prahova, dominee par l'impressionnante cuesta du massif 
Bucegi (s,vnclinal sm,pendu) est bien connue comme un important ecntre 
touristique pour Ies ascensions, situee cn plein etage forestier. Les eondi
tions sont favorables aux sports d'hiYer sur le versant est et 8Ur le pla
teau des Bucegi a une hauteur de 1 400-2 400 m. Des cabanes dans Ies 
enYirons, l'Hotel Alpin (1 400 m) relie a Sinaia par une route modernii-ec, 
la remontee mecaniqm', y sont deR facteurs propices (Fig. 1). S'y ajoute 
Ies conditions climatiqueR : -5,8~C t~mperature moycnne cn janYier. a 
1 500 m altitude, couche <le neige abondante sur le versant abrite contre 
le Yent, qui permettent la pratique du ski sur des pistes naturelles, jusqu'au 
mois rle mai a des altiturles plus haute8. 

Les deux telecabines de Sinaia et de Bu:-;;hmi assurent le transport 
des Yisiteun- jusqu'au plateau des Bucegi a 2 000-2 400 m. Les penteR 
;;tructurelles qui entourent Ies cabanes Mioriţa, Piatra Arsă et Babele sont 
bien utilisees pour le ski. Plusieurs petits teleskis sont concentres tout 
pres des cabane:,; Mioriţa et Vîrfu cu Dor, oit le:,; pistes douce:,; s'inclinent 
faiblement vers l'ouest. 

A Sinaia, aux pieds des Bucegi, il existe une piste de bobsleigh 
(1,00 m de longueur, 14 virages), pratiquable, cn conditiorn, normales, 
du 15 janvier au 20 fevrier. 

La station climatique de Păltiui~ (1 380-1 450 m alt.) se trouve dans 
Ies monts Cindrel, sur le versant O-SO du sommet Păltini:-;;, dans Ies foret~ 
de meleze. Elle est acccssiblc de Sibiu par la routc construite en 1930 
(30 km), aujourd'hui modernisee. Le premier chalet fut fonde en 1894. 
Destinee initialement au traitement des affectiorn; endocrinologiques, la 
station a_ regu plusieurs fonctiow; : repos, traitement, tourisme et sport 
d'hiver. A present elle a une capacite d'hebergement de 660 places daru, 
Ies trois hotels et dans lrn; 13 villas. 

Les pentes nord suffisarri.ment inclinees et Ies conditions climatiques 
(-4,8°C) temperature moyenne cn janvier, couche de neige d'une epais
seur de 20 a 60 cm) ajoutent a la station la qualite de centre des sports 
d'hiver. Les deux pistes de ski en rclais, d'unc faible et moyenne diffi
tulte (1 200 et 450 m de longueur), Re deroulent sur le versant NO du mont 
Onceşti, entre Ies altitudcs de 1 670 et 1 256 m (fig. 20). Un telesiege a 
fonction permanente construit cn 1970 (l 060 m longueur et 360 personnes/ 
heure capacite) et deux baby-lifts accompagnent la piste superieure, un 
teleski, celle inferieure. On ajoute a Păltiniş la piste de l'Ecole sportive 
de Sibiu pour le8 debutants dotee d'un baby-lift et une glissoire pour Ies 
luges. Les pistes de ski 1mnt utilisees pour Ies concours des eleve:-;. 

Il exiRte un projet d'une nouwlle piste de ski sur le versant E-NE 
du mont Bătrîna (de 1 745 a 1250 m altitude), d'une longueur de plus 
de 2 OOO 111 (on a coupe deja la foret), qui sera accompagnee d'une remontee 
mecanique et d'un hotel au point de depart. Rer.;te a resoudre le mode 
de conuection a la station. 

Le complexe touristique Muntele Mic (1 525-1 550 m alt.) est la 
plus occidentale station d'altitude des Carpates Meridionales, placee 
sous le Rommet arrondi de Muntele J\Hc (1 802 m), a la lisiere de la foret. 
Des le debut elle a ete fondee pour Ies sports d'hiver. Autrefois elle etait 
accessible de Borlova (13 km E de Caransebeş) seulement a pied, par un 
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sentier touristique (3 hPures). Aujounl'lrni une route moclernisee (12 km) 
monte au longue ele la vallee du Sebe~ jw,qu'a l'embouchure de Yalea 
Craiului, d'ou un telesiege, miR en fonction en 197~ (3 600 m de longueur 
et 770 ecart altimetrique ), conduit au compk•xe. A l'avenir, l'acces sera 
possible aussi par la route en train d 'etre rnodernif;ee (fig. 2D ). 

Le complexe Muntele l\lic se compose d'un pavillon (reception, 
Ralle a, manger, etc.), de 7 cabanes totalisant '224 places et d'un hotel 
(360 pla~eR) et reRtaurant. 

LcR conditions climatiques favorables aux sports d'hiver sont: 
cnviron - 6°(' en janvier, precipitations abondantes produites par la 
condensation de l'air humide, ocea.nique, sm· le:-; pentc:- ouest des Carpates 
~:feridionales (les prcmieres dans la voie du vent de l'ouest), couclw de 
neige d'une epaisscur ele :30-100 cm durant euviron 130 jours par an. 
Les pcnte,; varices <lu versant <le SO du w1mtwt 1luntclc i\lic sont fan>ra
bles au ski et a la gliswire pour des luµ:cs. Les pistes naturcllc,; sont <lotees 
de trois teleskis, un <le ;360 m ele loni,nwur ct dPux <lP 800 m de longucur, 
eonstruits entre 1964 ct 1987. Si pl'1tda11t l'0te h_, complcxt> touristique 
ne fonctionne pas a toute sa capacite, pendant l'hivl'r, lorsquc y ,;ont 
organises des eampemPnts de ski, il Pst utilif\e jusqu'au refu:--. 

Le complrxr de- l'Instilut dr l'Mucation physique et de spm·t 
(I.E.F.S.) fut cou:-;trnit sur le versant ouest du mas:-;if de Paring dan,; Ies 
annees 196:3-1!)7:3 a une altitude de 1 700 m. 11 est une base didactique de 
l'inf\titut pour le:-; sport:,; <l'hivrr, t-0uri:-;rnc ct orientation touristiqnP, a 
une capacitt' <l'h{ibcrgemPnt, de 200 placef\ pour etudiants et enf\eignant,;. 
La place du cornplexP fut judicieusement choif\iP dans des conclitions de 
relief et climatiques favorablcs. Le grand ecart d'altitude (2 074 m clans 
le sommet de Paringu .Mic et 1124 m dans le talveg de la vallee du Gm
niu) assure la pratique du ski pendant une longue periocle, jw,qu'au 
mois du mai, dam la haute region. Les verf\ant:- abrupt:-; du masf\if de 
Parîng jouent le role d'un paravent bien expo:,;e aux masf\e:-- d'air humide 
de l'ouest, cc qui determine des precipitations abondantef\, des chutes 
de neige asf\urant une couche d'une epaisseur de plu:-; de 2 metres par en
droits, a cornichl'S vers le nord, et a, une cluree prolongee vers le:;; somml't:-\ 

L'acces au complexe est possible de Petroşani, par une route mocler
nisee (11 km) jusqu'a la cabane de Rusu (1168 m, 120 places,) puis par 
telesiege mis en fonction en 1973-2 400 m de longueur, 612 m ecart 
i1ltitudinal, 200 personnes/heure capacite de transport (fig. 2E). 

Les ph,t.Ps ck ski Re trouvent sur lp:,; 11entes nord du sommet Badea 
et NO du sommet, Parîng, traversant Ies etages sousalpin et forestier 
(fig. 2E). L'ain:-:i nommee piste de << B •>, d'une longueur de 2 500 m, se 
prolonge juf\qu'au :--ommet de Pa,rîngu Mic (encore 1 OOO m) et est utilisee 
pour def\ performances. La deuxieme, la piste Slima (1 600 m de longueur, 
JJm,que ,500 m ecart altitudinal) est dotee d'un tremplin. La troisieme 
(1 460 m de longueur) accompagne lP telef\iege et est destinee au slalom. 
Une glissoirP pour les luges fut ('oupeP clam la foret. Troif\ teleskis cn 
relais assurent la rernontP au long ele la piste de <1 B •> jm;qu'au f\ommet 
de Parîngu l\lic ct troif\ autre:-- au long de la pi:-;t<> Slima,. 

Les pistes de ski de l'IEFS wnt ouvertes a tous Ies visiteurs qui 
trouvent de l'hebergement a la cabane Rusu. 
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La eabane Straja (1 445 m alt.) rn~t situee sur le versant nord <le Vil
can, en plein etage forestier et est administree par l'etabliRsement des 
mines, comme touteR Ies cabane8 touristiques des alentours du bassin 
carbonifere de la vallee du Jiu superieur. 

L'acces y est possible directeuwnt de Lupeni, juste de la zone d'ag-re
mPnt de la ville, par le telesiege construit en 1981 (2 600 m ele longueur, 
620 111 ecart d'altitude, 300 personneR/heure capacite) (fig. 2F). 

La cabane Straja peut hc'\bcrger 116 vii;items, maiR a present un 
hotel d'une grande capacite est en eonstmc:tion. La col1che de neige, 
epaisse de 1 a 2 m, permet le sld dans la periocle 1 deeembre-30 an·il. 
La piste principale est naturt>lle et poursuit le mont Mutu, du sominet 
(1 7:38 m) jusqu'a la lisiere de la forct. Elle a une longueur de 1 800 m ct 
une difference <l.e niveau de 370 m et est regulierement utilisee par Ies 
enfants, pour le slalom. Un teleski (680 m dP longueur) assure la remontee 
dans la partie basse ele la piste. Les :,;kicurs avance8 peuvent clc8cendre 
du sommet Mutu jusqu'a Lupeni poul'8uivant la route qui accompagne le 
teleRiege. Trois pistes coupees dam la foret se detachent de la piste prin
cipale vers la cabane. Plus courtes, mais plus inclinees, elles sont utilisees 
par Ies skieurs avances. Deux teleskis, de 500 et 1 OOO m de longueur, le 
dernier jusqu'au sommet Mutu, servent ces pistes. Une piste de ski plus 
difficile relie le sommet Straja (1 868 m) a la cabane, generalement au 
long du sentier touristique, autrefoii:; utilise pour un championnat natio
nal. Aujourd'hui sur Ies pistes de ski de Straja ont lieu dm; concours locaux. 

La statlon climatiqul' Voineos1 (530-650 m alt.) sur la Yallec du Lotru a etc fondee 
cn 1981 par l'amenagement ele l'anciennc colonie ele travailleurs de l'hydrocentralc de Ciungcl
C'est unc station de rcpos et traitemcnt de l'Union generale des syndicats de Roumanie ct clis
pose a prescnt d'unc capacite d'hebcrgement de 2 136 places en hotels et villas. Point el'appui 
pour Ies traces touristiques cstivaux, clic aspire a elargir son profil dens le domainc des sports 
d'hiver, au moins dans l'intervalle 15 decernbre-15 fevricr. II existe un projct visant l'utili
sation des ubacs , În Baiţuri•> du sornrnet (1142 m) jnsque dans le Lotru, ct la conslruction 
d'une remontee mecanique. 

La statlon elimollque deVidra(l 310-1 360 m all.), situec sur la rivc du lac de barrage 
Vidra, fut fondce cn 1982, a une capacite el'hebergement de 100 places. De nouveaux hotels 
sont cn train de s'ouvrir, augmentant la capacite a 1 OOO places. Sur Ic versant u exposition 
ouest on pcut skier au long d'un couloir coupe dans la foret, qui sera dote d'un teleski. La mo
dcrnisation complete de la Voincasa-Pctroşani augrnentera le nombrc des Yisitcurs 

La revue des Ies stations des sports d'hiver reclame quel-
ques conclusions. 

Les Carpates Men onales, par leur relief et climat, par la persis
tance de la couche de neige pendant 4-5 mois par an, offrent de larges 
surfaces favorables aux sports d'hiver. La plupart des cabanes touristi
ques a la lisiere superieure de la foret permettent la pratique des sports 
d'hiver en utilisant Ies << pistes >> naturelles, meme sans des amenagments 
speciaux. Les skieurs e:x:perimentes peuvent parcourir Ies vallees glaci
aires ou la couche epaisse de neige 1 attenue Ies asperites topographiques 
et nivelle Ies branches des pins rampants. 

Les stations de sports d'hiver a des amenagements speciauX! se 
trouvent a 1 000-1 450 m altitude, pas loin des centres bien peuples, d'ou 

1 Dans Ic cirque glaciairc de Bl!ea (M. Făgăraş), la nouvelle station mcteorologiquc signa
le regulierement des couches de neige de 3-5 metres d'epaisseur. 
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provient une grande partie des viRiteurs, surtout pendant leH week-enus. 
Fondees initialement dans le but de rcpos, de traitement, mais aussi 
comme point d'hebergement ou de transit pour le tourisme itinerant 
estival (excursions dans Ies montag·nes a pied ou excursionR en voiture), 
elles ont joint leurs fonctions a, celles d'agrement et <lP Rport pendant la 
Rahmn froide; par consequent, la capacite d'hebergement et Ies conditions 
du milieu ont ete rationnellement utilist'es pendant toute l'annee, quoique 
dans Ies saisons de transition il y ait deR periode8 a flux touristique diminue. 
Les inYestissmenh, ont eu dc>R effets socio-Pconomique8 benifiqucs. l\'Ieme 
le:-, stations „ituees a des altitudc::; plus hasses manifcstent la tendancc 
d'ajouter a leur profil celui des sport::; d'hiver, faisant possible la diversi
fication du loisir. 

En general, dans lm; conditionx du tourirnw moderne, l'interet pour 
Ies sport8 d'hiver est en accroissement. Pour de:'\ jeunes et pour des adultes, 
dan.-- toute8 Ies stations il y existe dc8 ecoles de ski, on org-anise des camps 
d'hivcr et dm; concours. Partout des equipe8 de sauvetag·e (Salvamont) 
sont pretes a intervenir. Pour le sport de performa11(•e ont lien <lcs entraîne
mentx sur des pistes specialement am{>nag{\es, telle la piste de ski de 
l'IEFS (M:onts Parîng), pour Ies diver:c; concours locaux, regionaux et 
internationaux. 

Le developpement des sports d'hiver est en plein essor et Ies Carpa.
tes l\Ieridionales, a cet egard, offrent des conditions favorables, loin d'etre 
epuisecs. 
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La vie scientifique 

LE SYl\IPOSIUi\I INTERNATIONAL « LE TOPOCLIMAT 
DES MONTAGNES AUX MOYENNES ALTITUDES 

AGROTOPOCLIMATOLOGIE >> 

(Bucureşti-Buzău, 20-24 septemhrc 1987) 

L'lnslilul ele Gcographic ele l'l"nivcnile de Bucarcsl, cn collaboralion avcc !'Institut ele 
Meteorologic ct Hyclrologie, avcc la Faeultc ele lliologic-Gcographie-Gcologic de la mcme 
univcrsitc, ont organise c11 Houmanic, clu 20 au 24 seplcmhrc 1987, Ic S~·mposiu111 intcrnational 
,, Le topoclimat des monlagnes aux mo~·cn1H's alliluclt•s-Agrolopoclimatologic •· Organis~, cn 
rncmc tc111ps, sous l"cgiclc ele l'Union Geographiqlll· lnlcrnalionalc, Ic Symposium a vu se clerou
lcr aussi la [\"e reu11io11 du groupc cl'etudcs lopoclimatologiqucs de l'lJ.G. I. 

Par ccs manifcslations scienlifiqucs 011 a cgalc111c11l 111arq11c trois cl,•cennies clcpuis la 
premiere atteslalion, dans Ies puhlicalions roumaim•s, du terme ele "topoclimal, (\". l\Iihăi

lcscu, 1957). 
Le S~·mposium a cu !icu it Bucarcsl ct it Buz,tu, awe la parlicipalion cl'cnviron 80 

spt;cialislcs, ciont 15 de l'etrangcr (Bclgique, Jlulgarit•. France, .Japon, l'olol-(11e el l'orlugal). On 
a rcmarque cnlrc autrcs la prcscncc du l'rnfesscur l>r . .J:rn11sz l'asz_ntski (l'olognc)-l'rcsidcnt 
du Groupc cl'c\tuclcs ele topoclimatologic, du l'rorcssc11r ,tasaloshi Yoshi110 (.Japon) - l'rcsidcnt 
d11 Groupc ele lravail cn climatologic tropicale el hahil:tl hulllain de l'l '.G. l. 

Les scanccs ele communications scicntifiqucs prescntccs au Symposium onl eu !icu a Buca
resl, Hant preccdccs par unc ouverture festive (21 communications dont 14 apparticnncnt aux 
spceialistcs roumains) ct i1 Buzfiu, ou a cu !icu la seance finale, avcc des discussions sur Ies rap
porls l'Xposcs ct Ies conclusions (12 communicalions donl 8 des parlicipants ele Houmanic). 
,\ \"Cc I ·assistancc el le con co urs des autorites dcpartcmcntales c t locales, pcnclan L Ic mcmc in tcr
vallc, dans Ies Carpates el Ies Subcarpatcs ele la Courbnrc on a poursuivi l'ilincraire ele l'appli
•calion sl'ientifiquc Buz:iu- Pietroasele (Station de rechcrchcs vili-vinicolcs), Aldcni (Slation de 
rccherchcs contre l'crosion du sol), Berca (Hescrvc nalurellc des volcans de bouc),Pătirlagele 
(Stalio11 ele rcchcrchcs geographiqucs) - :--:choiu - Siriu - ;\lassif Siriu. 

Les communications ont porte de fa1,on preponderante sui· Ies aspccls suivants: 1) fac
teurs g,•n,•tiqucs clu topoclimat: 2) caracleristiqucs topoclimaliqucs de ccrtaincs regions; :J) 
differcneiations topoclimatiqucs de la distribution ele ccrtains phcnomcncs; 4) rcssourccs agro
lopoclimaliqucs, implications du topoclimal sur Jcs culturcs agricolcs; 5) aspccls conccrnant 
la rnodclisation des topoclimats; 6) mclhocles de rcchcrchc topoclimaliquc; 7) apcri;u histori
quc des rcchcrchcs topoclimatiqucs: 8) carlographic des topoclimals ,i eliffcrcntcs cchelles et 
par l'in t,·rmcdiairc ele melhodes varices. 

Ll's discussions ont fait rcssortir l'imporlancc praliqtw ele la Lopoclimatologic, l'opportu
ni Le dl's rcnconlrcs cn lrc specialislcs pour l'cclaircisscrncn t des questions thcoriques ct metho
dologiques specifiqucs ct pour elaborer une legende topoclimatiquc unitairc et drcsser la carte 
lopoeli11ialiquc de !'Europe . 

. \ l'occasion du Symposium on a realise, oulre Ic volume comprcnant Ies rcsumcs des 
l ra \·aux presen tes, redigcs cn deux langues, le gui de de l'application cffectuce, cn roumain ct 
cn [ran<;ais ct la .. Topoclimatologic <ie la Houmanic- Bibliographic selective annotec •, avcc 
des nolt•s in lrorlu~I ivcs r(•cligecs dans Ies mcmcs langucs. 

On pourrail conclurc c1uc Ic Symposium a conslitue unc action scicntifique ciont Ies resul
lals sont importanls pour Ie developpcment de la climatologic cn Roumanic, tout en etant un 
moycn d'echangc d'cxperience trcs utile pour Ies specialistes roumains ct etrangcrs. 

Le tome comprenant Ies traYaux cxposcs, cn prcparation, confirmcra, nous l'csperons, le 
niveau des etudes topoclimatologiqucs poursuivics dans certains pays, Ies prcoccupations pou
ssecs en cc domainc, cncorc nouveau, ct aussi la valcur thcorique ct pratiquc de ces rccherchcs. 

Octavia Bogdan 

Rev. Roum. Geol., Geophys., Geogr., Geographic, Tome 32, p. 115, 1988, Bucureşti 
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Comptes rendus 

Topoclimatologia Jfomunici. Bibliografie selectivă adnotată (Romania's topoclimatology. Anno
tated selecLi\·e bibliography), Editors: OCTA YIA BOGDAN, ŞERBAN. DR,\GOMI
RESCC, Ins li tutui de Geografic şi Institutul de Meteorologie şi Hidrologie, Bucureşti, 
1987, 183 )l. 

This volume was publishcd for the Tnternational Symposium on Topoclimatology held 
in Bucharcst and Buzfin in Scptember 1987 (occasioncd by the 13th Conference on l\Ieteo
rology in thc Carpathians). It lists all topoclimatology materials published in Romania over a 
period of 40 ycars, including also referenccs to climatology and gcography works whosc content 
shows a topoclimatic learning. 

Aftcr a Preface signed by Dr. Doc. Petre Gfiştesru. secretar~, of thc Homanian '.\'"ational 
Gcographic Commitlcc, in which the aulhor apprcciatcs ancl rccommcnds this llibliograp/iy 

.to all gcography researchcrs, Dr. Octavia Bogdan, cocdilor o[ the book, discusscs in thc Fore
word the sclcction critcria which the titlcs listed in thc volunu• are based on. Firlhcrmore, shc 
makcs a rdrospcctivc overvicw entitled Jfomoninn conc,·11/ions wtd 11iewpoints in /he development 
of topoclimato/ogy, recording thc first works puhlishrd in Lhc 1950s and 1960s b~- E. B. Santa
marina, G. Hohmedcr, C. \\'. Thornthwaite and Y. l\Iih,'iilcscu consecraling this term and dcve
lopmcnts of thc topoclimate concept in the coursc of limc. Thc abo\"C malerials arc also transla-
ted in Frcnch. / 

The bibliography proper, inscribes on cach card thc authors'narnc, ycar of publication, 
title of the work in Homanian and French, typc o[ printed material (journal, publishing-house), 
numbcr of pages, figurcs. tables, referenccs. lt co vers the period 1950-1987 inclus ivc, provi
cling 288 bibliographies published in 90 Romanian and forcign journals, publishing-houses and 
the volumcs put oul by various institutions on thc occasion of symposia and confcrcnces; thc 
respective lisl mentions also the abbreviations usccl for each publication. 

Thc aulhors (Dr. Octavia Bogdan, Dr. Elena :\lilrni, Dr. Maria Iliescu and Dr. Gh. 
Neamu) ave undcrlakcn a minute research-work of sclccling and ·listing all the materials on 
lhc suhjccl. Each card îs accompanied h)· an abstract dctailing out the type of work, main itcms, 
conclusion and highlighling hcrc and thcrc, its noYl'IL:v auct importance, or strcssing upon inter
disciplinary aspects, C'lc. 

Finally. an aulhor index is appendcct, numhPring ovcr 150 rescarchers from various 
fields bcsidc topoclimatolog_,·, c.g., climatologisls, mctcorologists, geographers, geomorpholo
gists. hydrologisls, spela,•ologists, blologists, physicians, doctors, forcst cngineers, agronomists 
am! profcssors inlercslccl i11 Lopoclimalological rcsearch or others areas bordcring on it. 

Thc wcll-groundcd approacn to t11c problem ancl moreover the wealth of infonnation 
suppliccl rcndcrs Romania's Topoclimalo/ogical Biblio_qraphy a valuable working tool for the to
poclimatologist ancl rclatcct discipline rcsearchers. hoth Romanian and foreign, offering an 
insight into thc topoclimalological rescarch carricd out in Homania during 1987. 

Elena Tcodorcarw 

IOi'\ ZA VOL\:\"L·, ,\forphometry o( drainagc basins, iu lJc/Jc/opmenls in Waler Scicncc series, 
voi. 20, co-cdition Edit. Academiei. Bucurc~li and Elsevicr Scicncc Publishcrs, Amster
dam, 2:18 p., 89 [igs., bibl., suhjccl index. 

E,·cr sincc 1978, whcn lhe book was first publishcd in Homanian, Zăvoianu's altempt 
has lwcn ratcd as an imporlant contribution to clarifying mclhodologically thc approach to 
morphomctric studics. It is an attcmpt on thc line of th<' marked tcnctcnc)' manifest ovcr the 
past fcw ycars in gcograph~· as wcll, to enrich the rcscarch mclhoctology of gcographical pheno

m cna with qu::rn Litativc analysis. Thc author procccds to estahlishing thc morphometric elcmcnts 
of drainagc hasins assumccl to he open S)"Stl'ms. llis anal~·sis rclics on li. E. Horton's (1945) 
syslcm o[ classifying, of hicrarchizing Lhc clrainage ncl work as supplemcn led b)· B. P. Panov 
(l!J.18) and ,\. ~- Strahlcr (1952). Tlw aim was to Ycrir.-· numerous laws and mathematical 
rclations us,•cl in thc special lilcrature worlctwid,•. To Lhi, encl, he anal~·scs an appreciable numbcr 

Rcv. Houm. Gcol., G~ophys., G~ogr., G~o.:.:r.iphic, Tom~ :12, p. 117-12!, Ul88, l:l ucurcşti 
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or various-order drainase basins Jocated in diffcrent physico-geographical environments and puls 
forrward nr.w laws, new rclations and mrthods of establishing somc rnorphometric elements of 
th,• s I r·,.am network of these basins. It is suggested that the morphometric patterns of varie ci 
ch•mt•11 ls should he used to express synthetically the results yielded, being at the sarne time a 
rncans of verifying thc accuracy or the working mcthod employed. 

Duc to additional printing spacc, the present cdition is more comprehensive: sevcral 
chaptcrs have bccn enlargcd, severa) cxamplcs rrom the litcrature have been adclcd and new 
problerns have been broachcd. Thus, ncw rclations between the morphometric elcments and 
particular drainage featurcs have bccn cslablishcd, e.g. hctween the mcan slopcs and the mean 
flow of streamcourses, or bctween the cquations and nomograms of calculating thc mean flow 
and the total duration of floocl vaves in tcrms of thc surface arca and the avcrage height of 
drainagc basins. For a great many morphometric elements the author bas calcula led the proba
bility for extreme values to occur. )lforconr, thc methodology of computing the value of mor
phometric elements has becn improvcd, Ziivoianu making usc of the propcrties of geometrica! 
progressions and exponential equations. 

The enlargcd English version or thc book, ,Uorphomelry of drainage basins, is a high
lcvcl illustration of thc intcrcst shown to this problem by the Homanian geographical srhool 
today. 

Şerban Dragomircscu 

IOAN IANOŞ, Orc,şe/e şi organizarea spa/iu/ui geogrnfic (studiu de geografie eco1101111C·ll usupra 
teritoriului llomciniei) (Towns ancl thc organization of the gcographical spart•. A slll(ly 
of economic geography în Homania), Ed. Academici, Bucureşti, 140 p., :is fig .. Engl., 
Hussian smmnary. 

This work continucs the fe1·lilc approachcs to Romania's urban grograph~-, but from a 
systemic pcrspcctivt•, opt•ning thcrcby ncw vistas for gcographical rcscarch. 

Thc first part clrals with the thcoretical problems posed by the organization of the 
gcographical spacc, highlil(hling four csscntial stagcs within this proccss: lhe climination, 
conscrvation, corrcction and crcation of ncw structures, rclations ancl componcn ts. Aftcr a bricf 
criticai analysis or thc cvolution of gcographical tcrms significant 011 spacc organization. the 
author slresscs upon thc substancc of lhc nolion of functional geographical space, ucfining it 
as a space bascu on seltlemcn t sy~lems. 

He conccives lhc Lown as a semi-open thermodynamic and informational systcm and 
in this lighl makcs an analysis of Homania's town network involvccl în organizing lhc geogra
phical spacr. The author poinls out thc concentrica! distribution of citit•s and mcdium-sizecl 
towns - thc so-calicei „urban cenlrcs" linkcd lo the contact arca belwcen thc major units of 
rclid ancl thc localion of some major Plcmcnts of national terrilor.,·. A.ftcr showinţ.( lhc subslan
tial role playccl by lhe administralivl'-lcrrilorial rcorganization or 1968 in sl 1·cnglhening the 
town network. lhc aulhor proe!'ccls to cliscussing its cons<"qur11t·,·s for a balanced cil'mographicaI 
cvolulion of lhc urban an·a. i.t'. thc faslcr grrnvlh of 11wrli11:n lowns, man~· of lhcm haYing bt•eome 
ncw coun L~· sca ts. 

or special intcrcsl îs lhc cleseriplion of thc lown 's ,·conomic potcntial, of thc winclcnccl and 
divcrsificcl rangc of ils economic aclivilics. Thc rcacll'r is offcrcrl ncw clements conccrning indus
trial, rural ancl luliary activitics, lhc lasl oncs brncfiting by a more comprehcnsi\'c and con
crete analysis lhan otht•r economic works do. Dcaling wi lh lhc town influcncc zoncs throughout 
thc country llw aulhor cmphasizcs upon somc parlicul::n· aspccls of thc complex relationships 
established belwl'cn thc Lowns and surronncling rural arcas with sJwcial cmphasis 011 economic 
anti clcmographit· oncs. !Iis eonclusions arc closely following lcrrilorial planning pallcrns. The 
geographical hicrarchizalion of lowns is achicvcd by mcans of 26 inclicalors processcd b~- one 
of Octav Onicescu's original melhods. 

Thc concluding clrnpler îs tlcvolcd to thc struclures of lhc geographical space shaped by 
lhc urban. I. Jano~ distinguish<'s urban arcas pro per, peri-urban arcas ancl macroterritorial func
tional gcoţ.(raphical arras. A numbcr of oriţlinal elemcnts are found in outlining a1Hl analysing 
thc lasl calcgory. Th,· anlhor depicls lwc!Yc runctional macrotcrritorial gcographirnl areas in 
Homania ancl thc possihililil's of lhcir oplimizing thr rclalions bclwc<·n 1ialural n·sources, 
population and dcgn•c of lcchnieal cndownrent in eorrccling lhc cYolulion of lhc n•gional ;1ct
work of settlemcnts Jor sl'lf-supply purposcs în Lhc tcrritory. 
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The autilor's analysis is bascd on a rich arsenal of mathcmatical proccdurcs and methods 
specific to modern geography. It is lavishl.v illustrated: maps, models, schcmes which cnablc a 
concrete approach to thc problcms broachcd. 

The vast hibliographical material used makes this work a valuable contribution Lo an 
in-dcpth stud_v of currcnl aspects of urbanization in Homania and of the same timc a relia
ble rcfcrcncc· so urce. 

Petre Deicâ 

Geoyra(ia municipiului Iaşi (Geographie de la municipali te de laşi) (coordonualeurs N. !IAHBU 
el .\L. c:-.;GCHE . .\'.\"C), L"niversilc ".\I. I. Cuza,, Ia~i, 1987, 312 p., 53 fig. dans Ic texte 
el hors texte. 

Les rcchcrchcs sur Ic thcmc de la geographic des villcs oul commcnce assez lard. Les prin
cipaux lraitcs de geographic humainc (fran~·ais) ct ccux d"anthropogcographie (allcmands), parus 
jusqu',1 la troisicmc cteccnnie de nolrc siecll', ne faisaienl qu'l•squisscr fugitivernl·nt la prohlc
rnalique gcographiquc des v,Iles. Cc n'csl qu'cn 1928 quc \"intilit :\iihăilcscu public mic hrevc, 
mais lrl'S intfrcssante note(,, Obscrvations sur la geographie des villcs ,,), qui ouvn· de nouveaux 
horizons cornrnc foncls thematiquc gcogrnphiquc au prn!Jli·me de ccs ctablissc111e11ls h11111ains 
·cxtr~mcrncnt vivaces. Y. !llihăilcscu Ies definissait co111111c unc forme d'organisation de l'cspace 
-cn vuc de la cohabitation d'unc dense agglomeration hu111aine, qui deploic scs activitcs dans la 
transformalion des maticrcs prcmicrcs cn produits rahriques, dans la rcdistribution des produils 
sur des areaux tres vastcs et par k dcploicmcnt des cncrgies crcatrices sur k plan social ct cultu
rel-scicntifique. C'cst dans celle nouvcllc vision quc paraissenl scs ccrits sur la viile de Buca
rest (prcmicrcmcnt cn 1935, cnsuite cn 19:JS) el c'cst dans la mcmc vision qu'il impulsionnc la 
parution d'aulres ctudcs gcographiqucs portanl sur Ies villcs (unc csquisse sur la viile de laşi, 
unc ciude plus poussce sur la viile de Aoloşani, recligecs par Ic signatairc de ces ligncs, ct bcau
coup d'aulrc•s). I!ctude des villes prend un grand cssor en lloumanir dans la periode 1949-1951, 
lorsqUl' furenl claborccs - sous l'impulsion des neccssilcs de la syslema1.isation iniliec par Ic 
Ministere des construclions de celte epoque-li1 - Ies monographics gcographiques de plus de 
60 villes, par des gcographes de tous Ies centrcs uni\·crsilaires du pays, sous la coordination ele 
1·1nslitul de Gcographie. 

J.'ouvragc, rccern111enl paru, concl'rnanl la , Gcographic de Ia municipalitc de Iaşi,, 

rcdigc par un arnplc colleclif de gcographes de I'( ·niversilc de cel ancicn ct rcnommc centre 
de cullun• roumaine, re1111il loutcs Ies prcoccupalions thcmaliqucs de gcographic urbaine, creant 
un vcritable modele cl'cl11dc dans cc domaine. L'ouvragc commcncc par un groupagc d'etudes 
porlanl sur la naturc dans laquclle csl apparue el s'est dcveloppcc la viile de laşi, clant donnc 
-que Ies composanll'S de la na turc conslilucnt Ies facleurs qui ont influcncc et stimulc Ic potentiel 
gO:•nerateur el de croissancc de la viile. J.e .wpporl !Jr'o/ogique, a la limite cu lre unc anciennc 
plalc-formc continentale el une deprcssion, est suggestivement presente par C. Martiniuc, 
tanrlis quc Ic relief moulc sur celle limi le csl lraitc avec une parfaile competcnce par V. Băcăuanu 
et Irina L;ngureanu: Ies aspecls climaliqucs, presquc conlrastanls sur un espace rclalivcment 
rc,lrcint de site de villagc, sont 111is cn e,·idcnce par la topographic exlrcmcmcnt varice (I. Gugiu
man l'l Elena Erhan). L'etude de /"hydro!Jraphic rournil egalemcnt de nombreux clemcnts ine
dib cn cc qui concerne Ies caux soulcrraincs, ainsi quc ccllcs de surface, ciont Ies el,ccs de jadis 
ont de allcnucs par Ies ouvrages effl•ctui•s Cl's dernii·rcs dcccnnics (Maria Panlazică et Maria 
Schram): enfin. la 11egelalio11 na/urc/le el Ies sols, avcc Ies lransformalions inhcrentcs a unc 
grande agglomcralion urbainc, sunt lrailO:•l's d"unc manil\n, cxlrcmcment intcressanle pour Ic 
lectcur du prescnt ounage (N. Barbu). 

La deuxicmc parlic du livre reunit la prohl(·matiquc anlhropique, commcnc;ant par une 
analyse de gt!ographie hisloriquc, poursui\·an l la succession de l'habitation de cct cspace depuis 
1':i.gc prchisloriquc jusqu'it nos jours (I. Şandru el Al. Ungureanu). On prcscnte cnsuite /'exlen
sion /crriloria/e de la viile, avcc l'agglutination d'clablissemcnts humains plus petits (Al. Ungu
reanu, qui prcscntc une c·arle reussie des etapcs d'extension des limitcs de la viile), suiYic d'unc 
etud·c sur la popula/ion, a\"Cc un riche fonds d'analysc (Veronica Giosu). 

La partic suivanlc lraitc des aetivites cconomiques et socio-cullurelles ele Iaşi. T.'ctude 
conccrnanl l'inr/11slrie (\". Nimigcanu) anal~·sc celle hranche cconomiquc dans sa dynamiquc et 
sa diffusion lerriloriale (en dctail, par hranchcs induslriclles). l.l!S lra11.,porls (P. Poghirc) et le 
commcrcr (\I. .\păv:iloaiei) sont deux hranchl'S qui apparaissent, l'll parlant allcgoriquemcnt, 
<·ommc Ies propulseurs des autrl's aclivilO:•s econonii11ucs. Signalons cgalcment Ies activilcs 
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d'enseignement et ele cullure (N. Lupu-Bratiloveanu), la fonclion sanilaire (\'cronica Giosu) et 
celle lourislique (Al. Ungureanu) qui complctent Ies autres activitcs et sont presentees d'une 
maniere nuancee dans deux chapitres de synthese signes par Al. Ungureanu : Ia zonation fonc
tionnr/1, (avec une illustration cartographique tres reussie) et la phgsionomie de la r,ille (accom
pagni·l' i,~alement d'une carte presentent un grand interl!t theorique et pratlque). 

I .a partie finale porte sur un thcme d'actualite: l'equipemenl lechnique-Militaire, ainsi 
quc sur Ies probleme.~ de la syslemalisation, qui surgissent continuellemcnt dans une viile dont le 
nombrc d'habitanls a triple cu quclqucs dccl'nnies seulement (N. Lupu-Bratovileanu et 
P. Poghirc). La re(lexion vers /'exterieur des influcnces de ce grand organisme urbain (M. Apăvă
Joaici) constitue le dernier thcme du livre. 

Dans son cnsemblc, Ic present ouvrage portant sur une thematique si vaste comble tou
tcs Ies exigences du lecteur, tant par l'analyse poussee des problemes abordes, quc par l'ex
position claire, enrichie par une illustration graphique et cartographique de qualitc. Nous pou
vons affirmer, sans aucune reserve, que Ia parution de ce livre constitue un evcncment impor
tant dans Ia geographie urbaine de la Houmanic. 

Victor Tufescu 

LlJCIA APOLZAN, Carpa/ii-lc:aur de is/orie. Perenitatea aşezărilor risipite pe fnăl/imi (Les 
Carpatcs - trcsor d'histoire. La pcrcnnilc des habitats cparpillcs sur des hauteurs), Ed. 
ştiinţifidi şi l'nciclopcdic;1, Bucureşti, 1987, 380 p., 146 fig., tab., bibl. 

L'ouvrage de Lucia Apolzan rcprcscnlc Ia materialisalion d'unc cludc dctailli•c l'ffl'ctuee 
durant prcsquc cinq dccennies dans la rcgion situec en1re Ic Crişul Hl'pcde au nord t'l le !Janubc 
au sud. L'autcur a annlysc Ies habitats situcs sur des hauteurs d'unc partic cll's Carpa(,•s f->ou
maines, au point de ,•ue de trois disciplincs, ciont Ies methodcs de n'chcrchc sout mailris~es en 
egale mesure: Ia sociologic, la geographie el l'ethnographic. 

Divise cn trois parties, le volume rcprescnte Ies etudes cffcctuccs dans trois zoncs carpa
tiques, pcndant des intcrvallcs cliffcrcnts: 1939-1943, Ies l\Ionts Apuseni, 1967-1971, Les Por
tes de Fer et 1972-1982, la Plate-forme de Luncani. 

La rechcrchc dctaillec des habitats restes d'unc certaine maniere , suspcndus • dans un 
passe-prcscnt a revcle plus nettcment quc Ies documents, Ies nombreux tcmoignages permettant 
de dechiflrer Ie passe. La realitc historiquc, attcstcc par Ies fouillcs arcbeologiqucs et par le 
paysagc cthnographiquc local, est complclcc par Ies temoignages de Ia toponymic, concourant 
tous a attcster )'importante prcscncc daciquc ct romaine. 

L'asscmblagc de toutes ccs donnees pcrmct a l'auteur de conclurl' quc , Ia toponymie 
fonctionnclle qui se refere aux chcmins atteste la pratique ininterrompue des Iieux et, donc, 
une_connaissance et unc utilisation des forcts, des pâturages, des sourccs, ce qui reflete l'humani
setion de Ia montagne •· 

Les villages situcs dans ces trois zoncs constituent des communaulcs vigourcuses :) une 
structure sociale proprc, :i une cconomiquc prospere ct unc culturc richc, s'intcgrant donc par
faitcment dans )'economic du pays. 

L'auteur dedic ,1 la Plate-forme de Luncani, la plus amplemcnt etudicc, plus de 150 
pages, constituant unc cludc socio-ethnographiqul' qui surprcud Ia connexion des rclations 
socialcs, l'organisalion economiquc, Ic typc d'habilals l'l la cullurc spirituelle en un tableau 
veridiquc. 

L'nnnlysc de la zone des l\lonts Apuseni, qui constituc au point de vue cbronologique la 
premiere zone ctndiee, comprend 100 pages. L'cxperience des rcchcrchcs sur Ie tcrrain de Lucia 
Apolzan se fail rcmarquer aussi dans cette partic de l'ou\'rage, tant par Ia description de Ia 
vie particulicrcmcnt dure des habitants gui dcvaicnt luttcr avcc Ia naturc hostile, que par la 
selcction de donnces statistiqucs rccueillics â Jeur epoquc. 

La troisiemc partic de l'ouvragc presentc la zone des Portcs de Fer, cntre Baziaş et 
Drobeta-Turnu Severin, avec Ies l\Ionts de l'Almăj et Mehedinţi, sur Ic parcours d'cnviron 
90 pagl'S. Ce tcrritoirc constitue une realite bcaucoup plus complexe par rapport aux autres 
zoncs dudiccs. 

Toutes ccs trois etudes rcunics cn un scul tome viennent plaider cn faveur du concept de 
nation, de l'atlachemcnt de cettc dernicrc a la terrc, au foyer, en etroitc relat ion avcc l'aspiration 
vers Ia libcrtc, I 'indcpcndancc, ct tout pnrticulicrcmcnt avcc la ncccssi te de conscrver sun 
idcntilc. 
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Le texte du livre est richement illuslre par des cartes, des esquisses, des dessins et des 
photographics qui contribuent :i mettrc en cvidence lrcs nettcment Ies aspccts caracteristiques 
de chaque unite. Le volume est complete par une ann<'xe contenant des tableaux statistiques 
qui presentent Ia dynamique de Ia population, Ia structure des superiicies cultivees, Ies produc
tions moyennes, le nombre d'animaux, etc. 

L'ouvra·ge de Lucian Apolzan est un exemple d'etude monographique en meme temps 
qu'une impulsion pour l'approche d'autres unites carpatiques. 

Valeria .-l.lexandrescu 

IOAN D. ADUMITRĂCESEI, NICULAE NICCLESCU, !lfARIA PONTA, ELENA NICU
LESCU, Echilibrul dezlloltdrii teritoriale (L'equilibre du developpement territorial), Ed. 
Junimea, Iaşi, 1987, 293 p., 102 tab. 

Le sujet du recent ouvrage publie par l'cquipe de chercheurs economistes de Iai;,i est 
le developpement economique-social de la Roumanie sur l'ensemble de son territoire. A la diffe
rence d'autres etudes anterieures, traintant du meme sujet, cet ouvrage constitue une synthese 
generale des problemes aetuels relatifs :i l'equilibre du developpement territorial. 

Le volume est divise cn quatrc chapitrcs bien structures gui s'cnchaînent logiquement. 
Le premier chapitre etudie a foncl Ia correlation entre l'equilibre cconomique general et 

territorial. Aprcs avoir defini le concept ele l'equilibrc economiquc, Ies autcurs insistent sur le 
contenu ct Ies caracteristiques de l'equilibrc territorial, ainsi que sur son role dans la realisation 
de l'equilibre economique national. 

Le dcuxieme chapitre comprend une analyse critique ele la situalion anterieurc et actuelle 
des niveaux et des structures economiques des departements ct la prescntation des voi<'s et 
moyens de realisation d'un nouvcl equilihre du developpcment tcrritorial de la Roumanie. Cela 
confere a l'ouvrage une dimension prospective evidente, qui se traduit par l'identification des 
elements spccifiques de l'ample processus de developpemcnt equilibre realisable a l'avenir. 

Le troisiemc chapitre a pour objct l'analyse des modifications intervenues dans l'cqui
libre du developpcmcn t economiquc-social de chaquc departemen t. Les idees cxprimi-es ,i ce 
propos sont appuyces sur Ies eonclusions degagees de l'analyse du departement de Iaşi, consi
dere par Ies auteurs commc un departement caracteristiquc. 

Le dcrnier cbapitrc presente Ies processus el Ies tendanccs du dcvcloppcment du rcseau 
des localitcs de la Roumanic. Les autcurs y soulignent Ia necessite d'ameliorcr l'cquilibrc de la 
slructurc du reseau des viIIC's, aussi bien quc Ies multiplcs aspects tres actuels de Ia restructura
tion et de la modernisation du reseau des villages. 

L'ouvragc Sl' clistingue par la richessc ele l'information scicntifiquc marquec par de nom
brcux labkaux slatisliqucs, aussi bien quc par la profondeur de l'analysc. 

La clarlc du slylc ct l'cncbainement des idees rendcnt cct ouvrage tres acccssible. Hcdige 
cn plusicurs langucs inlcrnationales, le sommaire permet aux Iectcurs etrangers d'avoir un aperc,u 
de l'ensemble des problemcs actucls relatifs a l'equilibre du devcloppement terrilorial de la 
Houmanic. 

Silvia Dobre 

1\lciodologia elaborării studiilor pedologice (?1-lcthodologic de l'elaboration des etudes pedologi
ques), coordonnatcurs N. FLOREA, V. BAL-\CEANU, C. RACŢA, A. CANARACHE, 
Institut de Hccberchcs Pedologiques ct Agrochimiques, Bucureşti, 1987. Trois volumC's : 
I, Colectarea şi sistematizarea dalelor pedologice (Accumulation et systematisation des 
informations pedologiques), 190 p., II, Elaborarea studiilor pedologice in diferite scopuri 
(Elaboration des etudes pedologiques ,i de differents buts), 348 p.; III, Indicatorii eco
pedologici (lndicatcurs ccopedologiqucs), 225 p. 

La parution recente de J"ouvragc rcpresenlc unc synthesc de la Iongue activile des 
pedologucs roumains dans cc clomainc. Pour la premiere fois sur la plan mondial on a realise, 
sclon nos informations, dans le cadre du mcmc ouvrage une correlation organiquc des etudes et 
des cartes pedologiqn<'s :i caractere genetiquc-naturaliste avcc Ies etudcs et Ies cartes pedolo-
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giqucs appliquees, cc qui constitue une reussilc de cc point de vue. L'ouvrage est Ic resultat 
de l'experience des pedologues roumains appeles a participer de la maniere Ia plus efficacc a 
Ia mise cn valcur des rcssourccs du sol, a la consolidalion des lravaux d'ameliorations foncieres 
etala realisation de beaucoup de projets concernant le developpcmcnl en perspective de l'agri
cullure. 

Ayant comme basc le volume imrnensc de connaissances accumnlccs, l'ouvragc elabore 
Ies indicatcurs qui caracterisent a fond et cn cnscmblc le sol el ses proccssus naturels sous 
l'aclion des factcurs cxterieurs et de l'aclivitc humaine. On a introduit des clements d'une 
grande importancc pratiquc dans la classification el la division des unites du sol el du terrain, 
tout en pnrvcnant par lâ ii des formulcs complexes des uniles du sol ct du lerrain (pedo
t~·pes) qui caraderiscnt !'unite de tous Ies poinls de vue, ~- compris du poinl de n1c pedo-ame
Iioralif. 

L'ouHage a commc base le syslcmc roumain de classification clabore par !'Institut de 
Rcchcrches Pedologiques et Agrochimiqucs cn 1980 qui rcpresente une classification genetique
naluralisle, tout cn constituant une liaison avec la pedologic nrnclioralivc par la correlation 
elroitc de la pedologic genetique avcc la pedologic appliquce el des cartcs du sol a differentcs 
cehellcs avec Ies cartcs interpretatives. 

L'ouvragc comple lrois volumes. Le premier, i1 cote de Ia parlic introductive, comprcnd 
la modalilc de recucillir Ies informations du terrain et de lcur systcmalisalion. Le deuxieme 

. volume s'occupe de l'elaboration des etudcs pedologiques ii caractere special, toul cn y insis
tant sur l'intcrpretation des informations pour l'elaboration des etudes pcdologiques a des fins 
clivcrscs ct sur l'evaluation et l'utilisation des rcssources du sol du territoirc, considerecs comme 
rl'nouvelables el dont la fcrtilite cloit ctrc maintenuc ct mcmc augmcnlee. Le lroisicmc volume 
prcsente, d'nnc maniere accessible, Ies indicall'urs ecopcdologiques qui caracteriscnt Ies sols et 
Ies factcurs de l'cnvironncment. Cettc caraclcrisation complclc ct complexe menc ii la classi
fication et a l'expression pararnetrique dl's valeurs 11aturellcs ct anthropiques a inclurc dans des 
tablcaux et des cartes. 

Celte mcthodologie est destinee a slimulcr la mise en valcur du grand nombrc d'infor
malions contenues dans Ies cartes du sol claborees jusqu'a prcsent, tout cn constituant un guidc 
pour !cur reconsideration et diversification du point de vue pratiquc . 

.'\.lihai 1'oli 
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Bibliografic selectivă şi adnotată (Coord. Octavian Bogdan), Bucureşti, 183 p. 
Universitatea „Alexandru Ioan Cuza", Geografia municipiului laşi (Coord. Nicolae Barbu, 

Alexandru Cngureanu), Iaşi, 312 p. 
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CENTRAlE111DEPARTEMENT 
DE LA GEOLOGIE 

L'ENTREPRISE DE PROSPECTIONS 
GEOLOGIQUES ET GEOPHYSIQUES 

ET 
L'INSTITUT DE GEOLOGIE 

ET DE GEOPHYSIQUE BUCAREST 
diffusent les pub!ications suioantes: 

I. Atlas geologique de la Roumanie 
echelle 1 : 1 OOO OOO 

1. CARTE GEOLOGIQUE (2 E: edl
hon, 1978), avec note expl1ca
tive 

2. CARTE DU QUATERNiURE 
{1971) 

3. CARTE GEOLOGIQUE DES 
FORMATIONS ANTETORTO
NIEi"\JNES (1969), avec noie 
explicative 

4. CARTE GEOLOGIQUE DES 
FORMATIONS ANTEVRACO
NIENNES (1969), avec note 
expiJ.icativc 

5. CARTE GEOLOGIQUE DES 
FORMATIONS ANTEWEST
PHALIENNES (1969), avec 
note explicative 

6. CARTE TECTONIQUE (1971) 
7. CARTE NEOTECTONIQUE 

(1971) 
8. CARTE DES SUBS'IANCES 

l\1INERALES UTILES (1 re edi
tion, 1969), avec nc,te explica
tive 

9. CARTE DES SUBSTANCES 
l\'UNERALES UTILES (:~c ed'i..:. · · 
tion, 1983), avec note explica
tive 
CARTE METALLOGf::NE
'l'IQUE (1969), avec note ex
plicative 

10. CARTE HYDROGf:OLO-
GIQUE (1969), avec note ex
plicative 

11. CARTE DES SOLS (1970), 
c1.vec note explicative 

12. CARTE GRANULOME-
TRIQUE DES SOLS (1970), 
avec note explicative 

13. CARTE NEOTECTONIQUE. 
{1973), avec note explicative 

14. CARTE DES EAUX MJNE
RALES (1981), avec note ex
plicative 

15. CARTE GEOTHERMIQUE 
(1935) 

II. Annuaire de l'lnsHtut de Geologie et de Geophysique 
• Tome 64, publie a l'occasion du 27e Congres Geologique International, 

Moscou, 1984. 
Prix 105,30· lei 
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• Tome 65 - 1985 : 
. - C. Dinu, Geologic Study of the Cretaceous Flysch Deposits in the 

Upper of the 'l'roLuş Valley (Easl Carpathians) . 
- I. Nicolae, Ophiolites of the Trascău Mountains (South Apuseni 

Mountains) 
P1ix 82,10 lei 

• Tome 66 - 1985: 
- Gh. Mantea, Geological Studies in the Upper Basin of the Someşul 

Cald Valley and the Valea Seacă Valley Region (Bihor-Vlădeasa 
Mountains) 

- Al. Stilla, Geologie ele la region ele Haţeg - Cioclovina - Pui -
Băniţa (Carpates Meridionales) 
Prix 108 lei 

• Tome 67 - 1987: 
- H. P. Hann, Petrographic Investigation of Pegmatites Localed be

tween Teregova and Iv.larga (Eastern Banat, Sauth Carpcthians) 
- Ş. Veliciu, Geothermics of the Carpathicln Area 

Prix 52,35 lei. 
• Des tomes plus anciens sont aussi disponibles . Information,s sur 

demande. 

III. Memoires 
e Tome XXXII - 1985 : 
- El. Braitu, Microforaminiferes calcaires elu Lutetien et elu Priabonien 

(Flysch de Şotrile - Carpates Orientales). Distribution et correlation 
- A Drăgănescu, L. Beauvais - Facies a Scleractiniaires du Jurassique 

moyen (Forrnalion de Tichileşti) ele la Dobrogea centrale 
- V. Lubenescu, D. Zazulieac, Viviparidae du Neogene superieur du 

bassi71, dacique 
- L. Szasz, Contributions to the Study of Inocerams Fauna in Roma

nia. Coniacian Jnocerams of the Babadag Basin (Northern Dobrogea) 
Prix 145,65 lei 

• Tome 33 - i988 (sous pre~se) : 
- E Avram, A Drăgănescu, L. Szasz, Th. Neagu, Stratigraphy of the 

Outcropping Cretaceous Deposits in Southern Dobrogea (SE Romania) 
- M. Chiriac, Especes et sous-especes d'ammonites elans le Cretace 

de la Dobrngea meridionale 
- L. Szasz, J. Ion, Cretace superieur du bassin ele Babadag (Rouma

nie ). Biostratigraplî:ie integree (amrnonites, inocerames, foraminif ,}res 
planctoniques) 

• Tome 34 - (sous presse): 
- I. Papaianiopol, L'etude des unionides du Romanien inferieur (Plio

cene) de la zone cles plis diiapirs externes de Muntenie orientale (bassin 
dacique) 
I. Papaiainopol, L'etude des pachydacnes dn bassin claciqne 

- R. Olteanu, New Ostracods in Upper Neogene from Romania 

• Des tomes plus anciens sont aussi disponibles. Informntion.s sur de
mande. 
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IV. Comptes rendus des seances 

Les derniers iomes parus : 

• Session 1982 : tome 69/1 - Mineralogie ·- P2trologie - Geochimie 
(128,50 lei) ; tome 69/2 - Gisernents (34,90 lei) ; tome 69/3 - Pale
ontologie (70 lei) ; tome 69/4 - Stratigra,phie (89,55 lei) ; tome 69j5 -
Geologie regionale et tecionique (77,20 lei) 

• Session 1983 et 1984 : tomes 70-71/1, 2, 3, 4, 5, - prix 227,70 lei, 
56,70 lei, 93,25 lei, 142,80 lei et 178,50 lei irespectivement 

8 Session 1985 et 1986 : iomes 72-73/1, 2, 3, 4, 5 - prix 163,30 lei, 
123,30 lei, 75 l,ei, 139,13 lei et 111,20 lei respec.:Livemeni 

• Des tomes plus anciens sont aussi disponibles. Informations sm· dc
mande. 

V. Guides des excursions 
a l'occasion du 12e Congres de l'Associ:ition Geologique Carpato-Bal
kanique - Bucarest - Roumanie, 1981 

• A1 Metamorphosed Paleozoic in the South Carpathians a.nd Its Re
lations with the Pre-Paleozoic Basement (21,50 lei) 

O A2 Subduction Magmatism in the Romanian Carpathians (26 lei) 
9 A3 Alpine Ophioliiic Complexes în the South Carpaihians and South 

Apuseni Mountains (16,90 lei) 

G A5 Genetical and Structurnl Relaitions between Flysch :md Mofasse 
(the Ea.st Carpathians Model) (18,00 lei) 

• A6 Stratigraphy of the Neogene and the Pleistocene Bounda.ry 
(20, 70 lei) 

9 Bt The Structure of the East Carpathians (Moldavia -· Maramureş 
Area) (18,GO lei) 

• B2 The Structure of the South Carpathians (Mehedinţi ·- Banat 
Area) (19,60 lei). 

O B3 The SLructure of the Apuseni Mountains (20,80 lei). 

G Des tomes plus runciens sont aussi disponibles. Tnformations sur de
mande. 

VI. Carte geologique de la Roumanie 

echelle 1 : 50 OOO 

Feuilles imprimees jusqu'au 1 oct·)bre 1983. Pour l'emplacement des 
feuilles avoir le s-chema ci-dess us. Le prix d'une feuille publ~ee entrc 
20 et 84 lei. 

Les dernieres parutio:::1s des annees 198!:i-1988 : 
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L 

Carte geologique de Ia Roumanie 
echelle 1 : 50 OOO 

109 c Cumpăna - 92,35 lei ; 63 c Coşnf'a - 96,62 lei ; 56 a Pie
troasa - 85,91 lei ; 121 b Reşiţa - 96,62 le i ; 40 b Zece Hota:·e -
86,10 lei; 6 a, b N~gi:e~t' Oaş - 86,10 lei; 89 a Gura Sada - 86,10 lei; 
62 a Voşlobeni - 86,10 lei; 106 c Lupel11i - 86,10 lei. 

Sous presse : 47 l.; Bilbor ; 73 c Biharia; 123 d Pucioasa ; 13--l b Nicu
liţel ; 134 c Peceneaga ; 134 d Priopcea ; 135 a Somova. 

,.. 
15 

Carte hydrogeologique de la Roumanie 
echelle 1 : 100 OOO 

Arad - 77,25 lei; Craiova - 77,25 lei; Bcd - 75,20 lei; Bălă
ceanu - prix non fixe ; 

echelle 1 : 50 OOO 
55 d Vaşcău - 92,15 lei. 

NO'l'E. Les publications mentionnees peuvent etre obtenues de : Insti
tutul de Geologie şi Geofizii.că, Bucureşti, str. Caransebeş nr. 1, sector 1, 
par paiemcnt especc ou contre remboursement, Ies frais d'expedition y 
inclus. Pour Ies institutions paiemeni par virement, compte 1u-. 302060101 
BNRSR, Filiala sectorului 1, Bucureşti. A l'etranger Ies publications ei 
Ies cartcs peuvent cire obtenucs par echange. 

, · 

155 
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TRAVAUX PAROS AUX EDITIONS DE L'ACADEMIB 
DE LA REPUBLIQUE SOCIALISTE DE ROUJWANIE 

POMPEI COCEAN, Potenţialul economic al ciirstulul din Munţii Apuseni (Le potenliel econo
mique du karst des monts Apuseni), 1984, 156 p., 38 fig., 1::1,50 lei. 

MIIIAI IELE1 ICZ, i\Cunţli Ch1ca5 - Ilu7.ău. Studiu geomorfologic (Les monts Ciucaş - Buzău. 

E!ude gcomorphologique), 1984, 148 p., 55 fig., 15 lei. 
UNIVERSITATEA. DIN BUCUREŞTI. INSTITUTUL DE GEOGRAFIE, Geografia Româ. 

nici, Voi. T, Geografia fizică (Gcographie de la Roumanie, Vol. I, Geographie physique). Sous 
la direction de LUCIAN B.\DEA, PETRE GÂŞTESCU, VALERIA VELCEA, 1983, 
662 p., 243 fig., 101 Ici. 

UNIVERSITATEA DIN BUCUREŞTI. INSTITUTUL DE GEOGRAFIE, Geografia Româ
niei, Voi. II, Geografia umană şi economică (Geographie de la Roumanie, Voi. II, Geo
graphie hum11ine ct economique). Sous la direction de VASILE CUCU, ION IORDAN, 
1984, 544 p., 109 fig., 83 lei. 

EMi\-1. DE i\lARTONNE, Lucr11ri geouratice 1Iespre România, Voi. 1T (Travnux geographiques 
sur la Roumnnie). Editeurs V. TUFESCU, GH. NICULESCU, Ş. DRAGOMIRESCU, 
1985, 254 p. 

ION ZĂVOIANU, Morphometry oî tl1e dl'alnage bnsins. Coedition avec Elsevier, 1985, 238 p. 
ION i\IAC, Elemente de geomorfologie dinamicii (EJements de geomorphologie dynamique), 

198(;, 214 p., 100 fig., 19 lei. 
IONITĂ JCIIIM, i\lARlA RĂDOANE, Eîeetele barajelor ln dinnmi2n reliefului (Les effels des 

barrages dans la dynamique du relief), 1987, 158 p ., 78 fig., 14,50 lei. 
UNIVERSITATEA tJţj'•-l BUCUREŞTI, INSTITUTUL DE GEOGRAFIE, Geografia Româ• 

niel, Voi. III, Cin·patii Tiomâneşti şi Depresiunea Transilvaniei (Les Carpa les roumaines 
el la Depression de Transylvanie). Sous la direction de VALERIA YELCEA et D JJ\JI. 

TRIE O,\NCEA, 1987, 656 p., 215 fig., 96 lei. 
NICOLAE ION-BOR.OEI, Fenomene meteoelimatiee induse de eonîlgnrn!in Cnrpatilor în Clmpia 

Română (i\Ieteoclimalic phcnomena incluce,I by the Cal'pathian configuration in the 
Romanian Plaiu), 1988, 174 p ., 137 fig., 19,50 lei. 

ne,·. Romn. G6ol ., Geo11hys., G6ogr., Gliographie, Tome 32, p. 1 - 124, 1988, Bucureşti 

ISS:V 0556- 8099 

\~i••' I ,l LP.Informaţla c, 2423 
Lei 60 
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